ijijaj Ci^jUa JLaIwIi <u£ MjLi >iaj LU1 jaJI jt oLJjJI 

oVjLall 6jjb .Growth Parameters^*1)1 Jitfj jl .Growth Formulas j*i)l oVjUaj 

J<l-v~ iJ j <(J jLill jju]I tJ Jc «_«*«■! I J-oljjJtj c^LaUil jjjIj Lujljj iji 

JjuJI CjVjIjmj .<4,VI 1+jLlu.I ^Jl l 4 c.La.jlj O^^LoJI (jjj oliiLiVI 

j —0 <5 J-^lj <iia. <JS jjsVI (jitsLij LuU .. IjJj ‘A Irtt ft ijjLjxJi ^oJ £-« 

, 11 . . I« ■ ..I ( jJc. tfjlill ,jiJU (j; ill jL..t I ^J| La 4 _jji) JjLualilll J m l. m 

V joj^j ,(S) JpajlC Lfl jajj :oliill 4 -LjLJ 1 4j_Ktl <LxuamJI tilUl — N 

• Calories o l^i.<.J L 

:|olull (£j *^^11 jaiII Ja *m j transmitted Hiilill 2 t ...n.MI <2LL1I , T 

.ij^ljaJI olja-uJL Lfifc ja*-jj .(St) jajJL tfl j^jj 

: Biological yield Jj. rt > 1.1 _ V 

<jjL-aIiVI «lja.Vl ,V>t dlj Lu . 3 jjLi)l alxacVl JSi c_iLaJI jjjll ji 

I 

»(j u>n l!j »LIaII Ci l j til Sj*l|'.II <[aa^all jjjSj jJIj .oGill l^l^l jjo £jjj 

'uwW 1 i> “>?■ >* £>“^1 out* <jt fi-jjj -j^Ll*JI (jot-ololj 



c* Li LJI ^ I jji I I ^y* Ln»VI 


SlC- - <Ljl]l J-lajuj SlC. ^Uflj oLuJ I Jjli .. IjJj . <JJj AjjJAj - djlx. . <j I VI 

,(\v) >j)L J>i oil j-ajjj .vjlaJI <jjj jj-liH - j LaaJ I jl gaAiJI 

(fliLi. jai 1 la • <-ixoj Sjjj J^Li. jkSljlil _ <LuLil I f I. Ar VI J£] _ k_»Lail t V)» l I _ 1 
jl i Lojj ,‘i^j jjl JjSLaj < ■'>»! I <LiiojJI ajlill ^jLj Laic.) Laf£(S t )j < (S) jj-e (JS jjjij 
(jSLo^j <(jxLj tllj _ AW^ajJL * f ■»! I j-ajj :(}Lal£ Lcfjj 1, a ' . ujj jl < Lcji . .i I 

^ IJS <jV < i • • • u& f l^aJlj ajLai I .’* ;')y l I u j l oj 3jj l^aJ I O lj « ' nl I j If if ^a*j ,j I 

'iSjL^ J**" L • • • _ laj^ijlll Jjj . JjLaj wjLai I I t^y> 

Iff : Efficiency of Interceplion JaiLJI cjaAll Jlii'nJ jl ^Ijjcj a*Li£ - o 

IjjJj LaS <jjla < >m‘K ■(Ei)>JL 

S-S, 

E| = -- X 100 

S 

i . .v reflecled i _ »JtJl SSUJi _ absorbed i _ _iJl liUaJl .. , ,. , 

' x —--:-:-=Ej <JjU 1L jl 

incident oUl J* iiaiUl «JKil v-^jl <3UJl 

<iUa]l 4jjla L*j-a-la I j oLiill lf.Kii.i-J ^lll <ji .im til I <tUal I jfi 

.<J-a i^jj> 5 jilill ijiaai fJI <iUall < n nI £jJa J-aiaLa ^jJk jl <<aic <JaiLuil1 * »KI | d ». ..a.t.11 

■ < Jjj ll *La I ■■.» II > lfl" <j 1*1 at * ■> ■»!! 6ilA JJUJ 

: Efficiency of Absorption 3.-....U I iilkJI ^^Lualal So US _ "\ 
: ijrJi jJjEy <(Ea) >_>1L Iff >»jj 

4>>lUitlll4i[iill 

\ • • x-=-=E„ 

ijiUI <3LUIUUJI .UJLmJI U^JI 3_..-.^J l 33UJI 


N. . X 


<]&jLmJI d .Kl 131 ■ iL*-Jal I <3UJI 



- yjliJI >»ill JlS*^ JL>1» 


ulc. t ill I <LluulJu 1I iiUoll ^ u*i J la Sjj ifti (Eg) aeliS Jjljj 

■ AlI alijJI <aia£ { ji 1^ La jliluilj Ij I .at. J ^illj ,oUJI 

:Efficiency of Utilization ^ l.t4.~...VI 5# US . V 

: cr^ ^ -(Eu) i 1+1 >jj 

p ^oiafc cujj \ ^ jmrtitiii ami 
oLUI Lii. . r I ji 11 I I <jiUi 

i * * *x AW 

aiiljJI iiAuouJI <iLUI iLII ...II i . KI j .M l ill LI 


AW x 4000 


AW X 4000 


S x Ej 

{J lc. I jjill Net Assimilation Rate i*USU jjjjj <jCUj <ai 21I a j-» jxjj 

. oU-JI t| l i i m_ i jjilI (jajVI (ja 4 aLlu 1I Saaj 

: Efficiency of Conversion I S* US - A 

: LaS jj£j <(E C ) >jJL 1<J y*jj 


Ec-EjxEu 


W x 4000 


otjLj/l jjl i J l ii.Mi i I , euLmV 1 


. Crop Growth RateI jj&ill JjjJL jjjij Lllu LojaJI sj-A ojuj 

: Percent Reflection (jul&uVI <iui _ S 

: (jJj Lai j-UJJ ((A) Co^aJI 4>0$J jjjJ 

* h I Laau4wl I LjtJaJ I 

•\..X - 1 ---=A 

iLSI...11 ;_■<!! J ; ,....t.l laIIUI 

:Percent Transmission jli^l \. 

.jjL Lai jjiij <(k) CuaJI ajfl ^ajj 

St 

k = —1— X 100 

s 

(C ,Lil| LLaJjj Light Extinction Coefficient sjaAII (jUJLa.1) <_^»ljiil JjIju> _ \ \ 

.(K) 

:Economic Yield ^jLcaliYI J^uxaJLI _ W 

iJjAAAnJll 1 j 1^.1 ^ya ^iJI LuLlJI nliAfVl jl ^LJI jaA»1I jJ 

•(EY)>jII 

:Total Leaf Area LJi]l Laij^l La. Lull _ \V 

(L)Jj>j 1L Lfl <oLa!I (jlII jljjVl L».Luu> f\yvau> ^ 

:Specific Leaf Weight LijjiJ ^jiJI j^ll _ \£ 

jjijj j(SLW) <-ooaJI »j^J jxjj LSjljII ^y> La.Laall S.ia.^1 t_iLaJI j-& 

(jAj *(cm“g ') Lij^l £ya 1—iLaJl jj^JI ^ya ^ l_^a. JiJ £j^ll jTiaiYmil L 

.LauaJI ojljjl 1 aK tJLuiJI jlj^i t** j 1 



J-»JI (jF It jJJFSD (J>l» 


:Leal Area Duration ^jxeJI fLuJI <^L«. ^ jljjVI fIL Sjli _ No 

: (J Ij US jjii j <(LAD) I * ^ i»tl 6 JlA jUCj 

LAD = Lx time 

:Leaf Area Ratio jlj^U <a.LJLI _ M 

- «(W) <j~n (jJJ (L) oUiM jljjl <^Ll^O <Al Alt 

i^jjjlJUII jJuj i(F) - (LAR) 

LAR - — 

W 

^p , ( L 2-Lt) (log e W 2 -W 1 ) 

(W 2 -Wj) (log, L 2 -log e L 1 ) 

ibljj jljjVl OLOJ W2 jWj j * jljjVl <a.L^o LaA L2 J L] :,jl ioa. 

. jjl ... ji <£j^.Vl jl .fjJL Lfit , t2 (jJI tj j* <uloJ ijii 

:Leaf Area Index J-Jj _ \V 

rCjIjiJI tfl U 4 * > J U^ji I (J-* i^Luiil 5 <Ai uilLt I <^LoLfl jJt 

:<JllII ibLili <(LAI) J^ojJL» <J 
(L) 0L1II jljjl 

-—-— (LAI) <jjjJ! <LkU*uj JfJj 

(p) oLJI i^ U .* u j I (jajVI <^Ljm 

. t A|jK Inin I 

jIaIIj j | t\[ j < j > r >j ftjiJ <LiI 4 aLulo JJj In 1 »;JXO jjjLj 




OljLjJI II I L-UV1 


LAI 


f 2 -f i 

log e F 2 - Log e F| 


Sjlill LiLgJij <jljj (jdjVl ia>l < n l I f { 4 I ) <V i 4 aLuu IaJ F 2 J *F^ 

cr*®- 

J ■ -~~ Ljjfc (J££ Cl Lull <l»u'JL) <J JjJCa ^JJ _ Ajlc. _ jaJ I (■ Lli] I JjhAJJ 

tr^ jLxA^ tiiw jftuj •jjSi ji Of* JJj "uj 

‘‘H(|'...~ Ji <_il£ (■ Jj-o l$JI J■ <■>_! V ,jl]l <JjLJI jljjVl (jl LilaaAL j.1aA la^j .CjLaII 

. 1 d « I ‘ jjiJI uitj (jj Jj^l <u^ - Idiuiii rlijl .< I jjl (JA 

:Relative Leaf Growth Rate Lij^JJ ^a.niJI ^»i]l Jjxo _ \A 

<(RLGR) j^jlG L j-ojjj <(j^jll aa^j <iiLa. I m il SjljjJI jl.iAn jjk 

IjjjjJLiJl (jJjLII (_j_kalj j i»jj 

RLGR = —^— 

L x time 

= |log c L 2 - log e Li )/(t 2 -1,) 


jjk "time"Jlj <(jajll <j jj^ II La. I , nt I j a i.il) jjk (JJ LJj IjijJ AL Cijv 

iJjAA ._ .L ..^.t La j*>U I ‘ * a 11 .iLtjj 111. .aV I I ^a i m il (L)j .W,ll A^ajll AJ-i 

.JjVI <IjL-JL( <_)»■!-». LiJ^il ^nil’llI jaHI 

t2J I tj Cilijl ^4 (j IjjW MjKI I La.LJJ (j^Lai L 2 j iLj jU .. Lij IU I LI J tail Ll 

.^Jl ... jd .Ml jl 1 1 . ■ 'VI jl .^.jalL <aiajll Ajlill jjijj iLiu 4aLoj Ajia JJUj Jjj! 

■ (^ * <_>“LiSU (JujJj e ^LuiSU |LLjli411 01 J aAG j 




:Relative Growth Rate ^aill Jj*a . \^ 


i <t l>«n 4 l iftj Sj^j jJiLa. ^Vl jjjjJ I j jja Soij J£1 CjLoII jULI i_ilaJI j J l 
• j; ■"■ Jlill ^jjlljlaJ.1 1 ( 1 ) JL _ LjLl^Ij _ (RGR) ^ajIL _ LJU _ <1 


W X time 


= (log, W 2 -log c W,)/ (t 2 -t,) 

: u| 

u* olalU < flLaJI iVt+ J 1 ^ JjjujI _yA (jaL J lolj I^E) :AW 

Soaj :time 


J*jt 2 <^ 5 j U* «-iLaJI oj»>JI : W 2 j • tiOi** lt® vjUJI ^j+ JI :Wj 

. A \ >« a <ilo j 6 jll 1 1 ■ -^•** t 

. oLiJl Jj-Lli <j^kl (_juLli« (^U CjIaaII <—ilaJI (jjjJI (JjjaaiJ AAj 

:Crop Growth Rate 11 Jjaj _ X. 


I [i na Jj-o A *m l a 6«la.j ^l^I^aII ot-uil fllaJI ^*i \ I yA 

: iJllll <JjLaIL j j(CGR) 

AW 


CGR = 


P x time 


.oLUl 1 f l i i » J ^a)I I ^j-a A -V I . , r l I a AAJ P Jj j < 

« 

: 6 lL£ 


CGR = 


W 2 -W, 

t 2 -ti 





CibLilI I jj tj i urfc jll «*a1I 14j*«l**«V I - 


:Net Assimilation Rate 4j In nil I if LiSJI _ Y) 

O■■. _ > ! .J-Aj .(jAijll 6Jkaj <J*JJ ‘La.Luxn 60^J JSJ 1-ilaJI (jj>ll J-* 

4 4 

i^ilaJI ( jj» ll fji SjLjil (jjiLlLo i^jj-all fljjJI Inf &«Ia£ ,_j jl LiLiAJ L-h l.ifl/i 

- UU. - LfJ ijjiiijjJlj ^>>-<*11 sUaII ^ ur* cr*^J ‘oLiD 

(jjlIjLlJJ (_J.lJA.Ll JlIAjJ I (E) >JL . UL^‘b.(NAR) >JL 

NAR = -^_ 

L x time 

= (W 2 -W t ) (log, L 2 - loge Li) 

(L 2 - Lj) (t 2 - t x ) 

. jjjiljLuJ. I mil '] ya j I Cj'iijljji SjLiVI OtH-u .AAj 

jl (>a L*ljlaj jl «jljjVl ,V )1 Jin (L) jjt -iSj 

nr (E) jjjll t-»l~ JA Lfili .. IjJj <Jaj «“t I Acli^jj 4 A (i-yn LuA tjlj IrUjj 1 ,'y u^ > J I 

.^JJ ... j IjjV I (jjj JlajLLuul jjt (E w )j^_)llj < jljjVl i^ l nn Jl mi i J 


: uji JljS 


XTAD W 2’ W 1 l°g e F 2 -10g e Fj 

NAR = -x- 

t 2 - tj F 2 -Fj 


. ,_^eijV I f^ya 1 nl I 6 . 1 _yj /tjLaJI (j jn ll — W 
. ^qjVI (jAi ia.LJ.1 Sjatj /<LiAj_j 1 I ia.LJl = F 


: (jl <jlu Lq-o 

4ajujiaJ 1 ty l 1 n l 1 x (NAR) ^ “I«* * “11 if La^J 1 — (RGR) ^... ■f I ^aIJI J * 




r (LAR) jljjSU 

«L^I i.in J-Jj x (NAR) < ju»~lI ^ Ia*C11 (CGR) u Jj' a .■*■ 11 jjl-JI Jjjla 

.(LAI) 

: Harvest Index aLoaJI JJj . XX 

Coefficient of Effectiveness Liklill J*l** :*L^Vl LIljJ jLa^JI JJj ^c. ^Iki 
Migration Coeffi-(*j^JI J^Llo) oLlil OjLoiiVI J^».Vl ^1 Jlilil J^Lcoj 

<1 I lJUJI ijjo <jjla ?ii ii'i^ ^jL-oIiVI j-4j iCient 

: LJUJI <IjLl 1L jjJLj .(HI) 

FY 

HI =—x 100 
W 

: oi 

• (Jj uvi 'tI <Ia.l ij* L Jj■ 11 = EY 

Wallacej .)‘U -Thorne j>) (oLiil ^1 <_iUII ,^1) ^.^Jl J j-^t =W 
j>^Vo .Leopold & Kriedmann j «\^VY Bleasdale j ,XWX Evans j ,)‘WX 

,(\^AA Kalloo j <\^A)Sloskopf j< \AV^Malash 

Relative l^JJ Jo&ll v i», ^ 0 LJI <> f LitSU J...-'.t l ;^ill _ XT 

0^*) Scully & Wallace Oui ^Jkj <(RSS) ^*jIL IfJj jj :Sink Strength 

^ LJjj-aUIl IJ lc. ^b 

J 1 IrtllX I J j I I ) j |U I J u. 

- : -- RSS 

,^^(^11 Jji rt- tl I SjLyi Jjju« 

jj^i (jjJI jl . RSS Jl Jj 5 ., U^lill 



'*H jj"l - 


I^jij C. oLilil <JLc < 1 +aJ <LjakJJ I 4 JI s IjjJ I ■ ‘ ^C. <oiIc 6 jJAj JJ JlJ I J 

^jLu ^L» <JjUII i ji j » j-J I JI Jjli.nl , L^J I 1 eljjJI lj_A 

- f ■ * 1 ia — ^Lu oLij •ill ji - 

: Productivity Score <Lo>ljjV I <a»jJ _ Y i 


. jLuxaJI JJjj 1 I j i^jL^ISVI JjAAiai I : l jd» JS Jj-iaLi. (J Jk 

11 «Lul )» ]l ■ .■<!j~ll ijjii cjljjLuJI ijjLii, Iki^lj LxltLo 

. ^ Stoskopf (jt) cj^UUJU ^A* 1 jjjIj iijLLo oitj 

> 4 iII J 3 Vj Wl 

J[j»>-*-*.! J 1 !^ !<iLt <aiA 4jI jlu^JI <J-Jj 4 j J)j<u j La ^dbl 
wJLJI ai>JI) J>*-aail <j-» ijjlo tiuuS I cL^I jjd# 

.(j^j-qLIuJI *|j Ij ^^--^11 C UI --I• 1 <1 1 <-i%n {Jfuj (gji I cjLiLI jjJSJI 

(jj oil.-k’t I &jAj£]I SjLyi c I 11 ^ - ■■■’jH ..111 nil jJk £AjjII jLnaJl JjJj JjlS jilj 

■ ^LaJI J-l^oLa ■> 

- Sjlc . dljijj jLkAsJI (JJj !ji jjjj ^lll i»ll olg.<-»ll ciU^LLiVI jjl 

^Ui>a oljj M_>xaJ I J j i n i -> n ji I jLuaaJI JJj ,jlS CiU-ua Jjj 

« IjAll 4_L3 ^j ‘*’’ '*j*■ ^*11 jj Ia_i.«il Ij jljjVlj (jSkjil jUjVL LkjjjA JjLII >ajll 

jj t_l>^J I (jJ | <a»JJ Laa <AuUjj ( IjSkAa 0 Lull (jA ^jLuajiVI cjaJI Jjjl 1 

d)l jSjjj (jI ‘ 1 ^ 1 I 6 jajS 1! (jll jml lj jljjVl CjI j i-illuaVl 

. jLaa] I JJdj jjtoj l ififl 11 1 jjQj ^jLnllVI 


(jJI Lc <lajj (jli ., Ijjy f • ,A Ijlc. ^jiiUHrull jL^xaJI Jolj JjJjj 





• ,*\ _ * , 0 (ja jl 1 /t'vl I JJj £jljJJ i_( 3 iaJI (Jjjualaaa < y^j .dllj Lf l£. LfiijLj ._n.nlI (ja 

jj-i 4_filaa SjLj 1 !_•-- 1 ■ V Lajj <il)j ulc. HjjLj (jl i >j«> jjjjj <jl ^1 

■ <*>**■ 11 

jli ..IjJj S,i--,T ijjs jL^aJI JjIj jjli ..<jj IjluiY I oLiyull Ll 

, dllj (jc. jliA^II JJj (j_i...-k~il .l-^~WL j j. (j| < jSL*J ^£jLuaajVI « 

jj ^ 11 aljaJI (j Jt tjlc. I <| I n‘i * ^uuJ (jlll -.1 W’-^Y I Jj^aLaJU tilt ( ji 

, O III U I jja <J J LtUiV I a Ij^V I 

■ a« jj ,j4J La jaj jjjJI Sjlill a jLjj jljjj Jji a-a-ka jl Q-oill iaj ji|j 

Isjjjj jLttaJI JjJJ jl la£ -‘ ij'-^ 11 £jjajJ) r^iliVI <k,ja <j IjLjj jaill jt CiLuJ I 

jLaaJI Jjl« ^* Sjllf ■>■»•'- II 3jll«ll. al •-•"■l^j ..-.lalA.ll (jjjC~■ I ■■!... 

11 jjjLj (ja f-*l ^jLaajjV I I ji jla^aJl JJj jjjLj j,] 

(ja (_j ] < _ i^j j LaaJ I JjJj (j jm-a~i jjli .,(i_< 3 iaJI J jmn l -k a ^ JjVl (jJfc) 

(jt) I»A j| J^yukaJll jj S jLj (jjt J a"n ^uuu Laj _ LjIjJ _ CjLi) I ■** Jili. 

. Frey 

i—i 1‘n a i YI {J 1 /A*\,T I Jirtj ^ jj I jLuxaJI jJJjj (jjUjI I Ul U >11 Jj ,-~-y « lull jjj 

- V^,Y (ja JiliJI (j-a . itxui l jj jlut-JI JJj 11 H_iJLaJI 

oLoLLkl Odajj J j .n-> I L LuLaal LLjjJj jLaaJI JJj (jl^j </"\V l 

J-aill aJjd^-11 >_i l in- iVI yi (jJtl (jlS ^jll ijL^aJI JjJj ^JalaJalf t.il'nol (jjj Ida. 

■jail I S^jdaJLI jjt i jtlaaV I { ji Lat 

jl Absolute Growth Rate (^IkLI ^aill JaiLa (jli ..iiij^ll ^AaJI ^ La| 

*dA ( jAt ,<Ljl. rt~t al (jjSj <-uLlJI alja.Vl - ^ J aVa jl _ JS jjV l^bj '. U^a ,j<$j ^ Kll 


rr 



olSUfl^iyjl.jjfl I jjM L^V I 


Kalloo jjc.) , Lu^ij I n~tn ^jL^ajjVI Jjirt-hl Ij I (jjSj ..oVLaJI 

.(^AA 


JLW< (J-* X° N (jJI YY* (j-o - ^ati*> n >—il‘ti<il Jjj - 'I --H Jjlj £jljJ At J 

■ Triticum L wlJI ^ /o\ ^Jl /o ^ 


^jSklj < tjj ■ alI t^yo Itiirt Y1 j( 4 /^"hi I JJj oU^il'vI ■**■ 

_ 1l jLaaJI JJj ^jljj , jl I n-kfl J-Jjj ,Jjni-kl I ^jxt < -> i A I j ^ jm fJ 

t jjj d Ij <olt _ ell j£ _ ^Jj < LJ J *^lil I ^ya t—fl.nol jlini jjjj /0 0 




(J I »<*>La-L I oV^Lluj . * 1 *i■ I ^yu jL^aaJI J-J J SjXJ^ olijl*> I - eilj£ - i~il% »n La£ 

_ “Mj </A\ _ TVj < /o*\ - N,Y ^ ,^lkJI ^ /A. . *\o ,jj« £jljJ doa. 

Bhagsari & ^xj LiLujlSLlI jJ X*^* - Ya <Uailr»jlI (^ tl"i~>o oLuJjj) /A1 

,(\\VAshley 


s*uai 

j..iV;tB jiliJI <i» la , )j L> All »lii]l JjjlL ^LiLoS <jLlull Sc U£JI AjaamJ 

flilj i|‘m >LII J i!,!*>I jlxj ■ ■ Al Ij ,Sjl^aJI iajJ :^ya <jjxLallI tel&JI jjLjjj 


ij IjjVli 'ij <oLiil Ifjlj jrllau I <Ljjxl I jxali»Jlj < ,Jj I , < V I jxc.j 

.oijlJl xuSjjJlj 

(J* IjJjfd AjjjJXi I St U£11 !jk Sj^U J-0IjjJ I fjkl ya Sjl^aJI <a.jJ JJUy 

43^ (ji fjj iulij <J3fa. iliac. JSi I pliJIj Jjuiilll nl n£L Jyi JS 

base^uLuVl Sjl^a. <a.jj jl) Minimum temperature 5jl<a.jj „ 

J-u-o ^ 5jLjj Sjl^l <a,jj (ji Jaj (temperature 

QlO-ll ^uLj ijLjJI JjJLa ,(^JJ ■'**‘11 pllillj I^ullj ■ J j"*‘~l I (Ji*) <j_jAaJI 



ijjaJI <aLh*JI Jjj^tt jl _ ill# _ Y = Q 10 jji*jj ■ l+? <j-=>L^ Qio *-Ly^- J^Jj 
JlaJLI iji jjjif dlj (jSkJj <SJ" oL».jj ^ *jL>*^ tr® £L^*jI t° l -* fe l , < v. 1 

Optimum tem-^^^-tll SjIjaJI n^jia^JI SjIjaJI <a»jJ Cj±i jj' «t~> 1I j^jljaJI 

,jc. 5jljaJI <a.jj ^LLjUj . IfliVjjL* j^Jti ^ ijjjaJI <jia*JI Ifui jj£i l Jjl\ perature 
<a.jJ jjc. . (JZjr ^-1 Sj^ - LaLu jl ^jl\ 4jjasJI <jla*)I JjJLa jj-tlI <^jj]I 

.Maximum temperature I Sjl_pJ I 

<_iiLl»L IjjS ^ a U« 11j <tr 6Ilj ■ .^tl^ oLabjjJi eltj i. th.-vjj 

oLa»jJ jjl Sjill ,ji iaj ..^lui . L^lj <jj-tiJI <LiiaaJlj <CjLu]I jacj iiJluaJ Ij i^LuJI 

4 ji ii *> 1 L f 1 Oj iT 0 _ X «J «^l • _ jjJljjJI !jie. - !J* J n l r i »l lj I^^tllj i ( J l jX^al\ JjljaJI 
. taJuii oLuV <miiJL £ . £ *j <^»V o _ VYj i . Aj - 4 j L*i n~ 11 L-1 a< II 

<a.jj ^UjjIj - jljjj Photorespiralion 1 ^oiilll Jjx* {J\ iajj 

(juill]I Jjjl* (jl LaS .dark respiration w) -»‘~»ll jLjjl Jjjl* {y* jj£ 1 iayjj 

.^jaAll rlnll ^ji SjLjll JjJLa (j^ jjSl <La.jJj *_ <_JL«JI SjljaJI . jlj^j 

**Y ♦ Sjlja. (jj iL-iail J ■-*_■ (jjjiAll 1 1 t dI <Jj*-a j I j.. LI L.lI .iaj . ,j|j.ai 

^lijjLjj <A"11 <jVJ <1 (ji^ail ,ja Laa / \ Y ■*li~. _ jjS-i j-a.~lI 

(jJ| (j^Ji A ll a(juJI J,j« a jAi^il 1 fcttt J i< ^5 I ^11 j..a'.~.l I J^uou r U Jiijij^ii 

,ji ^ lijjl (_j I £-0 . a oVU, jji _ <j lj*i all I S^USJI jAiAn j"l « .^.Lll ja.^tl 

.^^iAJI s LnU < _ r tll <^joll (jt SjljaJI ia.jj 

6fL&1] ^ , ^ A <ijtLa <(jiiijll] N , l *\ Qjq JI OjUJ I ^iiujjll 

elnil Jja^ jLjjl (ja Jjil <3kjJJ (jilixiJI Jjjla jLjjl ' ^.Ul jaVI ‘ 4 liAaa)I 
jJjGII jlS f.Y^ j UfJ Lafii ijljaJI iayJ £* (^j^iAll 

a^r'iUI (jJJaAJI alnJI JjJia <jk. SjljaJI ^UkjVI 

. (juiul I Jtixi L^j j Lj (jt 



oLjLJI IjjJ I U-wV I 


Jl oljLuJI l*Jj Jjilj . Li.J-^OJ jjSl SjljaJI *U»jJ (jjlmll jjjUJI ,jjSjJ 
j£c a i US ,(^li]l J^ill lilljl ^Iji) C 4 Jl otui ^ JLJI <J* ^ U* fC 3 
_ ^La _ .\^\» . 6 JjLJ I I O LLajj 1 nV [ ol illVll I ^j_u LuA 6 J-Juu i fth^k i i JI j-=kJ I 

Jatill olili'VJ i yA 0 _ Y* 6 j L^jJVjJLo ^ ini I £_Lu 4 tl i ut >11 it lfl£I I I 

oLLaJI J fXo . r. Jl <j]A*lll itU£ll Jlill JLJJ Ulu rijjLJI 

. 5 j jJ I <dilj Laj * i. 11^ > i “VI 

^jl C 3 JUI j LJ L I ol J SjjIaJ I Jat-lll OLLu />-o j-Aj - ujll £-oil I i jA S&j 
Lia .1 iAfl jj_ JLu.JI j 4_i I Jj _ 4_i j-lo ij^lj 4_a*jJ ijl^aJI 

. >J-=^J I Jj m~k fl J /l 6 j*ii ^yolfl^klL 


I m < i Uj^f I J j I jjV I < it L-oV I 5 *lJo Vil U .. I 4 -l^ L 

o-o I j Lo 4_Jc. ^_a Lo J^, ^jufl ill I oVjjlo JLl> 1 a 11 > I tLuJI Jjju> ^-gv ( q > L 

,^^-a I jii I Jllo J <i^UJ I cLt ( ^ - ^ ) *4^ J ^Jl5^ I 

J \£ JpI <£~Jl JIj^I tf3> oUl J *UI d\ ^ 

Lf J*I jSS\ oUl J u Jl^\ JU^j J^j 4 ig}t\ JljjS/l ^ oUl 

4jjU^ oV-jJ| J 4^Ll«jJl StLi^jl Jl (S^Ji oljl 

.oUjJb 

oljLall 4 ii 4 ilI jljjV I JJCj <J-aJalll 6 Jui* _ I. Jitf - ^5v,^jll ^_u 4 jI 

...^cljJU oljLu I JiJIJ ^xllkjj <4c,ljJI ^fvr^jlI JiLo <<Lic.ljJI 

f, 

j 11 J-& I > Lxfl . iLj^JI Ijjh ^.fl LuLLI aI jfliA V j^-oVI tiiij jji V| <J] 

^ jj I ^Vl IjLajVI i ijLijo otUJI 4 ^~l Aj illn J I ^jUJI j A ^l I I j^J I 

# 

.jaJI i jj^JLI ^ U UU 1 1 t ol i.a! . ^Llo _ 

^ «« 

4* *i. O UJ I 4ijjJ I \jL~o ^, *~^-« 4 il> 1 a tl 1 it UH I I 4 >1 1 I it.V | j A *v. 1 I ^ aj 

4i j » 11 Jl5jj 4 juL_lJIj 4_i_ujL_J I I ^_fl 4 ft >fll I ULu OjIS L&j_u <Jj 

fCompensation Poinl cJjUl)l <kH Jl oi-^-oj L^U _ t>A$& oVl^ J _ 4 ,,. A KII 





allj jjjCj <L j.ii yi llj tljJI Jjxs ^ JSj U^atj JJt *Wc :(\ . \) J>i» 


A J 1 ■ . -rt I I ^LiUI ^yi jj dUI iC t (<j I J I tC t " ‘ 11 A * ' I >• " L m 1 4^ I I 
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<JuLwJlj CuijluJI i’]tli) »JI Lai . jj j ■ ^T | fIIJIj 4 jLjU LlilfLa ) ■ ■ a ~I ~ 1 1 . Ifl .a tail ! 

^4 jiij jjiJI jljjVl <J Jc Jjllaj 1 «»<ij jAj Parasitic ^ItlaL-.A L^ll Jliti 

<3J jjV I I ^ “ii i V I i^iaj ( 3^3 1 ^ ^ :: liaJ L 4 *’ ■ La_a J _ ^jnaVil Lj . a I v * 1 f 

fjr^J <s I ‘J j* ‘< *>1 1 otill I - Oa $ I " I a5 duti tdt AajLmJIj «A*,ujLtiJlj licu^alaJI 

0 

• LuL^il ^j{_Ll]f Jft Jl L^-MJ I (j ^ ‘^‘ >IV < <LJ lx. * « <_J_LLX_J ( Sd 1 ft< 1 1 ^ fl — 


rv 





pljLui I 1 I j j J I I ll~fc~>lf frj J H«llff ^yj Lm,V ) - 


<Ul£JI A_djjil AaLwmII 

t. * 

■ ^*j -^*11 * LliI I ^ If oLllII 6jjil ^..1 >Q a 4 1 K11 <Lifljjll 5_^.L_uII I Lftilj Jft~ia 1 

- LAj I _ <jjSLi oLaIU I e l^tAcJ I o 1 ^ U« ««1 I fj I jj 1 i * n-J I ^fl Jaja I U^J jSJj 

J> 

ajlll £ LliI ^-fl jaa£ utual 1 ^ * n~> Lojjjj r^ajjJJI tli-JI < LlLuu jxLill ^jlc. 6 Jjli 

. oLuil <iLJ I 

LaJ <g I jaA.-J I elj^Yl ^ tAAi ^JrjJI tliJI oOAJ . .jljjYl JI in'll ^JU 

^ jj jJ Ij < fl lr. I j «oLujYlj < pi liaJ Ij i l fl« J Ij rjljjYl jLaC-lj rJjl.fl A A .n l I JJj 

^jAjJLaj }Lfl <CjLiJ! Jj_o ^£jl»J I ^J1 * I 1 Af V I 6J_A jA» 1 J^jjj . Al I c lj^A-J I 

. ^aj* Al I * LlJ I 4jJ At ^_fl < lrt«Vi JjISaj «J * 1 iA 1 11 

J-Lu ^JJnJj I c LjJ I [ j\c. 6 I i_j ija^J I O I Jjij j ^jJ I J LaC. I 6 J JJ Jj I ^jAjlJ 1 JlIIjdJ 

jCk.il ^.i.ijj Jit ini I j I jj I J Lac. I J) I wLajj ■ l$j IJ j I jjY I J La*j I 6 J wii Jj-o / N ♦ ♦ - 0 * jaj 

v_AJaJ I Jj J ^>-w a Jj_c / 1 • J t \ J%U J III 4 iljl |J I J) Ij t - . J^-vl I Jj4r>"k.ft JjAi f\' .No 
. IjJ I ^Jc. r Lfli 111 I Cj IJ wi LliaaV Ij I flml I <aj JjJ I Lu^aV 1 ^_fl 

j I *“>*“ f ^ If J fl~ I Ifl fl . . Ilij -(J IjJ*^ I J-l£- <JjLkl]l P J I <a( I j* A jl .\ft~l <JjXi^J I^Ja-»J 

<Ail_J I <^1 i J I ^LJj ^ Inflfl ^jlxll T* Lk 1 ^ J I j jjljjVl J LqaV jjl I ^Ur nt I ^JAAA 

.^jJJ«Al I p LlaI I < iIaXj jfcjii ^ I 

^5 jj}\ JJj 

6j^kjl 4 Uii J Li Jjl I I Luxe _ LlaLuuI La^ _ jA LAI 4jjjJ I *LCk Li.iXO JJj Jj| 

— — £ f • iijjl I 4.^, Lu iO JJ J «Lfu 9 Oj IJ Lfl < Cj LlaI I I ^ It i tn I I Jj-o uJl I 

^Lck. L-n-o JLal ^AajI ^Ja- 1 oLiil rr L < nl I L^.L-o -0 Jj I ^LJj JJj 

Ja£. < iKI I <LlfljjJ I <cx L.u.1 I <AAfl Jj-O JnAfl I < A.l.flJ I a j-A JAJJ . . oLiil I I d I • « * » 1 ^jAjVl 

. Ac. IjijJ I <i LuUJ _)jLaj Jj I A J SjA^.V I ^ ft iflJ I jV ^Cj Lj LlaI I <jjLLo 

^LJI JaJ I Jj-o ^ Ml o Ja£ Jj^l ^ftilflj ^.it ft <S Jjll <^Laao JJJ JjjSaj 

jaJI <La.ja3 <jI ju <_fljjlI ickLua-o JJj jJLi ..jJJI ajjjsJLl oIuLlIII 


TA - 



I i J I y a it j I ji .i 11 i j 


t ~v i I I a i a J a<"'. mi jaa j a iM 11 j \c o Lj L\I I Lai , ^ jJsjlI Ij 

Cj jA. I U. LL Cxflj (_£ I 1 unV I <Jj LaJL I a5 J I < I <A Laa-o JJ jJ ^ mfiV I 

. Ja lj fjJ jJ <ij^i I Li.a a J_J J o Luu Li 


fX,0 _ LIU. - L^Lu-o J_J jJ ^j-fLa <La_dJ n JJ I jj 

6 J Lai) ^ I^j La J_i£. I J£ JJ-A <xlaa1 !j . Ja a ^UI I A ^_fi 0,.j 

_ ^ fil I 4 a ifll I ^y, _ <ijjiI Lcu-o J_J j La_ki) u_i Ij^jL <iLJ I 6 jULI ^ lyj Jiuj . <iLJ I 
JJ ^j-G-LI 4 n ifll 1 ^jc. <aLmj-o JJ j L^_xfi JJ i o^LJI .^jLJLJL jl <SjLjJL 

(-LJI ^ Ijjj ^oLJI ( j-L ULJI I JS JLiLojI jkHj V 4jV !<i(_JI £jlif jr Ljj 

| ji!i 11 4 a ifll I 4 jB j^j t 4 aLu-o JJj Aij»j Ljif j 4 t*\ a L I 4jVaa_o ^Jc. I ^_fi I 

■ 4 \ I n rt*ill IflJI ^ysJU J] j ^ njj f 4 1IU a ^ la , ..11 JUjVI 

<j-u <-jjLLa p I jA I Ai£. - <ij^J I 4 aLmx-o JJj ^pL- JIaiT-V I JjJU I 5 JiLflJ I jljJjj 

• ^-L La 3 Ic l ^-o_i _ i_ i Lu-fi>V I 


I J_m*a LJ I ^j.6 jjLaJI ^$-oJ I ^j-o 4 nl a 4j j^J I LLu4 JJ J iajj - N 

* IjaV J Li.I o^jJI LI jaj ^j£. IjX l oLLj • S jJL-JI ojJ(£ SjaI j 5j-a ii^^l 

.^lilt <^L^o JJj ^1 oaj ^ ^ a lj . t a. i | 4 . | /< |^* 


. X 


4jj^J I <^Lifl ^J-JjJ I 4 a t al | l^j_u I a ,\\r <iLJl SjLoil 4 i ~v Lj I ^ if ! Li 

P L \! | 4 11 A < 1 4 i »i tl | i j jj L1 1 I ^,4 


4 i l nn .1 1 StliSJI t4jJ ^>1OJ *li _ T 

4-kLuC. ^jfl <JL*JI L^jf Lfl^ ^ lr j'jj''' pUj Sjjij iiLiUi Jglj Jaij ^_ya Xi^ - l 

.(LAD) .^-.11 pLlJI 

Jji 0 , • - ^, 0 : ( 4 J! Jgp^ajlJI ( _ F HJ I <a,LiUi JJJ (jJjJ .1 ^p-laJ I ‘tCLol ^yaj 

jji A, ^ i I jx> ^jO- 1 '—9 -LjlI I Jxi^ala_o 0, • j Aj«i.v%ll j l~J I J ., ^ L-^ /, 

. ( N Sloskoplj^t) (^Ij^l J-ixoLa^, 




*41.uL^i (Jjljc. <jljjI ^c. a u»j _ oLj I ^LuVI (jl 

. Photosynthesis ^^ceJ I eljJI Jjju» . > 

, Respiration Jj*-» - t 

<xa "*'■■■' ^jl JIjjVI t jA 4» i‘urtj (jSLal {yt j|a 1 I eljaJI Jliljl J JJCn _ T 

.(Translocation) ^ — ■ !I ^I. Aj- i j^Jl jl i^jaj oLull 

e lja.Vl jJj - Cj Lilt I l y i 4jJ I t (>VI J«~‘~ ( jill jj ■>■ 11 11 jjJ I i-Lcuj . 1 

JJU oUl <j ‘ (^jjl jjJSJI £ '■ -■ 1 I s I jill (j-» _ J^aaJLI lgla.I ya jjill 

.(juiTilL <Lu jjiili c^aJI ...I 

jftuj IfU JfcUli SjJjS Jt>a) i*JjV I *1* y> 

* LLjJ I ^Jj l ftnl oV^lJI JxuoUj !ji I <j_yJ - <K lillj 4 !*■ —- - ^ JjLaj vjfuij . t+j 

ur a.jlj j i ll tll (juLuVl jjt jca-alj f.j ( )» flj £j>aJI - (juillJlj 

. oliLltl 

tuVI l$i US y“ cj l-u^VI (jjJ oU}lL*.VI SjjjJLI oU.<-JI ,jjj ya ^jl 

: ()^VY Wallace ^ L 



oLLJI (j* --*-"11 ...fcJI i jM L*iVI 


(_ 5 jdaJI j-ijJI (jjj *Llzkjji <ja^£. da»jj ' <>,«. i .*u 11 _ N 

, 4■ -> 1 " W f 5 ^ LiSJ lj 

. jljjV I 3 “° ia.LJLI AJa.j ■ A) I p ljj]l Ja»j3 . Y 

3 \jn | ej-kAll qomiI <Cullll i'jjVU ! 3 1 jjV I J ^ _ T 

.JjVl <JLiil fji 4 Lull SjjiJI jjJj j»j jljjVl 3 d _h^I Jlj 

. ^ j‘Al | ^ Lul I 4,il,Af, jj-4 USDI 3 d 4.J Ic. ^ic. 3 IjjV I c LLi a Oa _ 1 

<■■ I. Ai-V I ^JJ _ ^j.Atl fljjl <ji[a r (JSL^ . iuliill jljil JUjjl JjJLa . 0 

. J j 11 LfU. I 3 d jjJ I iu Lit I 

. JiaJ I O^J I <j-a U.UJJ 6J jIjjV I - *\ 

.p^»aD ojj^JI <aLu!Ij <oLlaJI jljjV <JSJ( <^UJU _ V 

< 4Jj^l I til ft i a JII UK I p UJ f JbjJ ci f'k f<l5 I tlUt.ti - A 

^11 jU JjU Jjju> _ ^ 

L^jUL 5j-oj < l$J:>U £ja oIjUlII JjLiil « Ujljtlj i Jj jujl p ^ _ N • 


(JjliiJ (J-kij^-JLI) <ij^ll ^Ui li^II ^ it ii\11 UjlJLo - w 
■ 1 pLkJI 4 -lLojlI I cjU/jjVI ^„La _ \ Y 

1u> uLlJI Jjjuo - NT 

Vernaliza- ^UjjVlj <5jl^Jlj <4_uj4^)/©4-jlj^Jl ■-»VI N f 

. jJ I ».. iUai »~1Ij i tion 

Scully A J>* I 4 -l^LJ 4 I t n J - Jtj ^jliflV I a 11 xjU^llJ 

: ^ Wallace 



- Jj Int all ^3 ^ I (JMI—mV I 


.SjjLuJI * ‘‘‘‘■I I J-oIjxlI ^jic. 0 Lull Ijj jl p-Uc gjji _ N 

. c- Lul I <do£. JyLa. ja ■ -^11 « jl nvikl) f jic. CjLul I 6j*ii - X 

dull <da£ jj jo 11 djjjl j-a juts tja. jijj (jf>_u<vVi Ci Lul I Sj-li . V 

.CjLuII I 0 1^ I jj ^ jjj u^JI <LjLlaIaVI tluitYl ^i| ^j_judl 

(juLuiVl ^Jc oj >3^1 (jjJl oLuljjll (^VX) Wallace dUj 

ijlil lUj^lill {J ic. jj£jilI .J^euJ.1 <ud ^ji iulj^ll oUylldyLl I 

<j I■ ■■V I j^«i <j| ^Jl jjjjtldl .JLaJLI Ijjk i jk lp_ilf C u > aJ jlJl CiLu.1jJI 

jjjJI *LiVI jLlkl jj _ JjuaaMftU I CiLijfU.I fJ ic. cujaJ (juJI . oluiljdLi 

<a»l i ill I JjLj I ^lijjl i jj i.innl I jj£j ji v±ua» iiujjjl ^aI^j Juluu 

ji ^juaaJI ^ I I jjJt -LiLdl ej-iAll «UaJf jjjjltIj <t_sliuaYl I ji <j j )» ll 

cr" O^jJI j-»VI lljSL^j ...dJlj tilus jjj jjb^LI harvest index jL&aJI JJjj . jli ou> 

.<u jllL l **•IJ ‘ _ Ijta - oL&luJ I dL ^ uaj j 1^ a I 

l^»A* j 0 LfJtLijj «1| k I Jjj <±a^l_)JjuiAl I olij£ll 6^ jl V | ., Ijjl 

oUjllI dfc liujjj (Jjea. ^J| - jj»VI Hj*iiill JjljjJI J_aj <c> AijJI 

.^jjdJ LtLau Jaj ^jll jjVI flj^k < 

jutLia JJjS L^jLuiLd ^jllj ■ l~^ j~ jl jfLaj ekiuu <Lua ( _ > iul ^j^juoJI * lull JjUCa jj 
,_^jLi jltj i<jjI dill j^uLIaJI 4_>Ajj . L^i otlull ju <jjIjj oUvLLkl t jic- 

jji ctp j^*dl a lull dot ^ IJ n~ i I, IV ^jjuiLii, I Sjl^ll I t> -»Xl 

:cf LL 1 Jdol^itll f^A JUJJU jilli dt JJJCa 

4a( i >io _ ^ 

iiij^ _ x 


IX 



otiLill 


• (3Laj*^^ o* o*^*^ *jaAJI - f 

.(jljjVl Jila. j*UI P^ueJ[ _ i 

!»■.■ !■ uju L* jAj 'u’w «ljjJI Jjjlaj aaLaVI »^ui jjj HiiijJI _ o 

. Light Response Curve ej*AiJ HjIaImiVI ( _ r LLL» 

I I iu A y t ^JH A Mil I (£yi I IIA 

.(^^A^ Stoskopf Jt.) ?^,ila.MI SaLoVI . V 
^jJI oUjiJI JiubIaa ^jI iAiiV I I1 5 jL‘J LI l >_> LlhW I Jjj 

oVjLa-o <jI LjS .CiIa^aII (_gj ~imA j>jLu jtaJ - LJj ui ljll Jla . Lijjjj Ja-V 
2 /«I *t^j 11 j] .H_l3^)jii n,t CjLuaI ^JtiLkl.I jj£. i_>1 -T h “n VI J^La Jja - J[j4A\l I j h m7 i 

Ijitu Vj .otLtJI JLV lm a liOjS <jl£ -eliJI * ■!■»« ■ Jajjjj 

«^iU>A jjt c. j*l lillji Ifjjilr»yijj» jj c. Jjl’tiirt (jfjL-oliVI t Ij cliJI <j| »il)j 

oLoLiJI jSj *•■**■■ !|U> --~ll »LaJlVI l ji J^j Lfjl oVjlaJU AlUj gjLu <_ILA*i La 
..Jlill Jji iii I'fiai ,Jj->-■- -II a»...I\* JiVj ,_,IViWI Hjln«I ^juLuutS .-■ »■>■%■*... I I 
^LJj JJLA * ■ V ^^aJI aIjjJI JjaI d .tx-w II \ olml lill ^j<LI *11 ^AJ 

J£ JbLA. ,*iii i£ll Jxuj£| (jjli jit i-|j m <a!a£. j-i La» jl iJ[^ttaJLI j^Jt 

.Jjl\ 

ibijj Jjlj <La IjLuc I r J|j■ *~* *■• a fI ^uLu jjc . .ILV.I (£_y >-1 La Ijjj 

ijj Sj jlj ‘ 1 1 <Aa^ ijJjjJ jj-lfcl <jj£-> <j1 oaj <A*aJI ilLti liujjj 

jl l^JLLvj ^S-aj pJ I *<1* <jl L]>uaU 1I daj .iij . LJL Lla L+L>Ljjl 

1 -iLlual jjii A) I eliJI Jojca 4a]lc. LjjIjj oLWai.1 J^a,j fAjJ . IfJ J-ojJI 

,(\\\. Scully & Wallace<>) LlyuaU)I 

^ CilaiU ^j. AAl l ^aill Jja Sa^-lj iijj ^ jjill Lf ^A)l eliJI JdM J,li tdJjS 
jLiJ^ i-foLiaV A-> H ^»lJI J£ aLaaH Jjaa iLl4 

Aj.»l Al |,>1^ 


ii - 



Jj . rt-u ll *«ill 


<^LJJ i W’"w I i 11Al I till] I JjJLftj ^jLoliVI |J^ »n% 11 iaiiji V Ujjj 

6 IjJ I <5jjD j< All c llilI Jjji_o jjlS i. UaUftJ I .lJLl^iVI <—ih ,^j 0 <iAjjJI 

^£.^JLj _ w lj ^ 11 tVi ■ ■■( > _ Iq* Y • Lck-o Jil Centennial JI ilill* - i liml I 

.j^laJI Jjm"k n _ > a I \, v»VI aiA LJ I jSk^l I Jl jjulliui > l\xvwll <J]j 

cJLu-aVl La -0 ^jS| CuIS ■ **»^ll I J_A S^ljJI <^Iulo <jI 4 J-UJ LaS 

■tsu^ 1 

JjJMJ 1»U ^Jjduall a LJ I Jjj-a yj iS^LaJI y> Ij, « Il...j I ^J| <Jlj Ujjjtjj 

JaLujI Jja.j jj-jj jJj . ■ ijj■«*>-». t1 ji jJL jjjLi oil.11 LL '■ L|‘ia -y 11 aljiJI Jliljl 

•LuLull oljLkuil o(jj y> oljLull Jj-o Jjjtj jjlJJI J_yllI ^jjli .<-ilI yj jjLajI 

. (N W > Bhagsari & Ashley a I y* aa. J-C 4J C 3 

jSJj ,<uLull t I^Vl > Lfda |jjj At I «Lull Jau <L*a ./> I j oliViLl jijlij 

_ <L_yidl 4 -uLuu^JI oVj*^ il I oll^ IjJ La ^-Lc. J.aa .11 oliylia^ll uitj ya jaSVl ._kjLyJ I 

lj® oLfl^LlifcI J^-y j| tC 4 j L_dI ^I <C 3 JLi.ulI 1A.U _ I a LulI < ilafc JvLa. 

oLflbLuaV I <JUjJa O Li Lull (^jljia y^ ia.LuJLI a.wj /All a lull Joa-a 

, ^ J ■ ^al | I j_4 u^jjj-a] | i J In I j .r oLiluJ I ^jl ^jj I 

<a J -> ~i ii i U | j ^ lal I ^jl VI . 1_J Lc. <£jj i Al I a Lull Joia y 1 » ■ <j| 

jl olu »jja~ _ jjlaa.Vl ya ju^ fji - a i Ir jitJu ^jll oLull ^ja.I *>~ V (jLuJ I I jjb 

• o-a^ ^ a^!la JiLa. oVVwmJI jf otjLull uiVl 

uiLiuSI y _ JiV I _ Jaij 4ijjJa Jjjl Juaylll _ jjl—il I I jjb _ J^al j2j 

cllj jiuj .(Photosynlhelic Mutants) t liJ| 2 ,L f y itlji J5VI ol^ikll 

LT^ oLjLull h j liua. f^iUall u* aj> i ni l ii I ixiiSLl oljLull i 

oblull olij ^Juj , i| 'ia i i I ft i Ijj^ I Ifcl.t itt~i. hI ( jjfc_ula ye. _| 'fljjj K 

ijyaj a Lull «UL a j V LjjiJj ijLJI Caau (j>^^ a ■« “L c I j^AA. 



otjLJI ^i^jl^L-uVI -■■ 


jlX^J (tilljjl ^aJI <fl >« IA 1 ll^J ^jjl J-oV) '. L^jLl^. I Xu { jA £_uLu*f jl f L I 6 jxl LiUjift 

< ^\ WV Walbot (jtj 41< >tLji <Lol 5 LII l^-illiLu jI 

(Jai*t*i1l 

.»1st A1... I jjJ] >li !o Lilt I <2Qa , \ a ~i~l 1 n~l jjjJ I pi iLiil ^-a [ f'.iM jju 

jjiill ijjO Jjjj !ji <la frjlftluiVI ^y> V Oj . fLJI a 1 1 nr jj jd~> 11 - F IdiH 

jf ,^\J.\ Jjirtk nj 4 -l B ) J I o Li Lull ,jA« 1 <ia,V ^ )>j ^jjll I 

(jLaSJIj /oLjJIj <j.laJI :J!i-a I t^JLa.1 jjji ^ )*yi ^lil <LuLull tliArV 1 ^ / 

. JJj jjiaJ ^£ojj .Jjintl I SjLjl LjjLab Ijj] jju < j..«‘i~M oVjjus (jAa-v jjLa ,. I jjj 

: LoJk Jj '">1" -j ^ 'i | i _ Luljj 

oLiLill jji . Photorespiration ^jiAll ,_^*ilill jjjLill uiJjSJI ,ji jiUJI JjIaj _ N 

, .1 A.1WI i _ C 3 All dull jl ■ ■■« Cj I j 

1 it I c l_u I & j a i~l 111 i I <5 LkJ I A i m‘i 1 <5 LLJI /^a o luJ I a j him I a* Ia^ S j Lij _ X 

.>aill oljLf. jot Dark Respiration ^-a^Ual I 

^1 HjjlaJI ol jUJ.1 jjLitau C 4 J C 3 :oliLuII uL>L>^ - ^ » * l |,| l ^ 

CiLiLull <li .^^u^ll fLuII <aiaC. iji oJjjSII d*uiSl (jjL jit O jm lfl>Lk ^ya puj 

oljj iii>li - (jJ^uall fLIJI <J-f^ (ji Lfjj5u <x^ - oL$jll Jy-J 

.^1^11 Jjirtl-h n ^Jiiuij Ik-opjlj <L_juall J 3 I Ig ~ i l* i.aI ^yaj .C 3 f-uiL uJJJ^ 
^..fllll l Jojui ^Liijl ■ •'■■■' :(C 3 Jl) oljLJI «1 a iulli. iuaiaJj <uLlaJ I SfUSJI 

F HJI A 'Lr . jd > l* 1 F liill /o • ij^A- l l L ld ~»“U (_fjll >aV 1 . IguS jjJ^aAll 

(Ljjaaall J_>ij (Lljj-oUll Jj-tt Aid’ll 1 < J 1 _M al l I 6 fUSJI olj J_l i rt l -> .ll - ^J^j-all 

•txVu^ll juaillj 



J ^ -^a -k a l l *<i *H 


. I «■ LuJ f a ilof. Lfjjlj ^il ( _ I o LS jl I Jju ^ I o Lj LlI] I U I 

(J ,U ^aLa^& Jj-0 ljj£. ^Jbj ‘Qj ^luL L^jLo O IJ J £Jj I 

US ^ LflJ j L LJ I tilt jj-LAJJj . lu II^_li.uV i o LlLa-J t ^^AjLjj < ^^j^i-gJ IJ < 6 j JJ I : ^JlLo 

1 $ ■ A <_>» *rf"> I <-2k. jj ^J( « l^jJ ^-lj|» Al 1 JH&1 il I Jjjlo flA. 1 1 SjJti ^_|>A nJ 4 ll MAll I 


6 J,J jJlIj <LQ Lf~,V\ I 

J;Lfl < A >1 i l ^ -J I ( fifl jp US ^_fl 6 uLlxu « C 4 Jl j < C 3 -II - O L LJ I t flS i. 1 ^. I Jj 
oiijuj . rihulose diphosphate carboxylase Jl j_a o^lj ^ U^i»« jjiJI 

I ^ji\ C 3 Jl oLLJI <la <-U wijc.^11 Lf j*iji'i\ ^ Halt I JlAJ jjl ^jAad I 

/0 ♦ 4 1 * n n ^ J1 I Jjin%U Lfl J Uo Jjjj ji ^jJI ^Iji All j^uiUJL diUJI 

. Sioskopl J Lj^Jl ~ * aIIS J>..aIs. iv 

C 4 jLi-uil olj CjL LJ I ilfl C- LJ 1 A jlrtf 6 ^ US ^_fl SjL^I 1 j Jbj 


jLJL I o I j cj L LlJ I ^jj^uAJ I 1 1 > jkiliil (jAL^J Cu^lJI jli , .dJj y-jfJ • /X■ 

olWi^.1 CiJatj 1 \flla .4_i-u_jjila nj Lij ja^'i ^ I j - ^ ^ 1 I I Q -n. I~*.l ij(_,j ■ a ' ^ ■ _ C 3 

‘^3 <ajl-Li]l £ IjiVl jAlj (juft Vi l I J«uu> Culjj 

(joj oj£j^ <J^x- <j| kl cllJI ^ ojC jJjIj oUill^V! 


.(^^A^ l-rev (jt) 


«biosynihe(ic (^ Ai l) isj ^- ‘odjL 5 J ^uiliU jj 

riLt (ji v al~A'i Lajj obLiiJI ., IjJj ‘.-. I i\11 tol*JI ((Maintenance J'. l ..^1 1» .-. I ,l„« . 
cr® t> IjfjS Ijji jl j^LJI ^olll Ja.1 jil ^ ii.^l l 

<jLLJI j* J / i<jdS ^J| (illj j*j oLJI Lojjj (^-t-JI ^ L^LaJI jiLuijl 

■ I n^il I j to IJ V I O LlLoa (j -n I 


IV 



*=>ULjJI Jjjt I ^jm LyV I 


.^.■i'rJI l ji itiihni ^‘ij ■ ajI «LJI <jl»f j^jlj /X • jl jaj »* 


•JoAi /V ^ 11* ^I SiLuJIj <LaljVI oLlUaJ <aJ>}UI <ilk!f i Ij'I-^'■ I 

X"\o jaj Jjjjj .(oLijJf alp. <jljj jjLa ^ tliJI <lUc gjtl 

<_£_pl j_>iaj <<pLu ^ Ij i til I , ‘jj> jjjo <Li (-^~i 11 Jj£al JJj . taJ I c^Lia! <Laja ^ i 
U* C ti i i -fc'i (jjJI Jji n-a t I tjk ajLjJI cJlLj <<aILJI jljjVl ^ ^^UaJI (juiilJI Jjxa 

■ /y (jJ l^k 1 j-oiUi)l (juiill I JjJLa ji <jaiaJ I ’) >]a) I 

j i ■*■ Jj ■ 11 Jj li oaI CbOji Jjl jjJJ Japjj JA1 !<jUj ^ JjLj La (J Jt t- LuJ 

4_u_pjl S±C- <j^uj <«a itia j j_l! Lain < j..bV‘JI ( _ > AjLaJ 4 jjj 21I jjt 

. {\^A\ Frey <jfc) ^iUiJI (j u i Til l Jjxa jAtA 


IK - 




CjUII) 

_ ^ 1 A | 4 \ jj ,yLIj * ‘' v j|j * 1 “*l I Cl L <J5J Li la L J ‘ C> CjL i]I jjJjjO jA» I JjL^i 

^joI^j ^ ,^>*11 lij-* <j) (jijjf (Ideotype) ^1111 CiLUl - L^x-ja^-h ^ 
l^iai ..^jSLJj ..T Ji^i) ^uilI CjL il ^jll ideotype Jl dlj <CLbI ^j-aj <4jujiJI 

ajjk jjVj i tia. jlyj } yL I j <jLa.jJju nil I Lfrjl i .*a ljjj£ <jcljjll J- yua LaJ. I *_i^La.V 

5.uLull olull tylall jJt jJia^tlaJLI clb ^JiC JjLuj _ Ltjjbj^. _ JiG ciliNLkVI 
Cilu <aiuU i jjuu Ca^jj V <jU J^iJI <j iLu .. I jl ‘ I f ■« CsJjjj (jijl ^LLlLI ^j~n ■■ 

Biological ^jL jl *i Ja ajuc. Lu[j <ciLU]l 4uj!i (ideotype) 

.Types 

CaL^JI ^a \1 I uiIaa^ { jA I ol<^ jIj ^\^AA) Kalloo ^Utjj .. Ijjfc 

- jj iftll I4J 4jiAlui^l j^AJ Jjjllj /JX A-^.1 I ^ JJfi. 

♦ 4 i ijjJ I 1—i ^ jal I _ l|‘u JJkJ <^Lil 

*Uail1 jm AjluL AjaAI 

iJSJ Ifl Ij’mi ■ j^jJI d I jail <-yaS _ ■, jllrtl I iul+i ^ p Uoill jjl 

1 1 Cilfti- rt ll (jl JLa_ij .oLJI i| L I i i j ^1 (jijVl i-kl .U« jjx Soa»j 





^ V*j! JLJI 


i*ili jljjVl 


CiUla, ^ 



Jj ■ ■ Cil<Ua _ I j" nlIf - jJ j,i jn-*.St 1 ^LUI pLLulII li* jaj 4 «jjln jl cLu 

. LJlc iujjj oLa-jJj j ■ a 1 ~ J , (jkjjoij 

(ji«j I <11»■ a.. gjI iiUall jlaLo jJLJI LAjjjLj J\ ^Ul ^ajjl I 

jji jlLu juuii Erect <julill jljjVLa ‘.J^uail cLJI 4_iiac JilL t j-o Ip «l ...‘Kl oLuJJ 

3J0LUI ^ <jj£l LfjjjU J,li .. Ijjj jljjVl (jJJ L^iVl jj£| 

, 6 c- L-oVI A.ii* ^IljL j-lajj ^jJI 

Aaakj J LJ I j y lo ( j^A jfl k < ^lJ I oli>nll <ajLa]I jljjVl Jjljj 

1 I jjs j^la j^Jo I4J 4 _L&L^JI oLlLJI i^iLaJUl <j 5 Laj 

6jijS 6 Jj Li I4J <jjSj V Lcljj <ajLU J jljjVl <i--o (jli ..Jjlill 

J i» inllj £maII (Jaa toLklU LLJI jl jjVl )J Jc. i_j^jcJI IpjJ J n~i t .1 (J I]I i_>jjLiJI 

jj2 Lpg j Jj ituj-a. '. I a m lIj (flag leaf} IjUII <ij_j]l ^Jc. i_^jaJI ejLiol Lp ><>*■«. ^jjjJJI 

I fl 1 ill I (jl VI il^^ll - AjjJuLo _ I J ^ ilt ~i ^III J\j ■ -^11 gl'» ill ^ 11 (jj j iX 

ijljjVl J i l hl jJ j - Li Li. I „ (_j Jjj jS * »j*^l f 

<^( Ilia (JLj ,‘1 Lwlic. V J I p " i /. A I _^kj V ([^jfjyi 3'aJ*' (jl (jAJull j5~njj 

Frty jt) V^lo oLJI jl jjl LK iJJ j <_ulA I JI Jjjj < 0, • _ t, * ^jJ I(LAI) is jj] I 

.(UA} 

^iJI -jjVl Sj^j J (j A ai ’m ^^all fLJI Ja»A (jli ..jjiLulIj iijlilljj 

<ijj JLul ^Sll (JIjljVI a*Sj . jljjVl JiLti Jl pJ ija ^ jj£i Vi 

iij^l J a^j .. lilj .joji. f Jlj £j*£jl J IfL La*I jjil jjVl J flag leaf ^Lell 

(jlJ f>^ll J[^oj (jj^itaLl !jjVl CjLu (^i ajj.1^ <ja 4 | jLJI ^4 IjXnrtl ^jjl <ijljllj 

jljjVL Jj ■ I I LI tail i*i i W 1 1 JjVl cJt uni jiau , .dOj] IjjSIjj 

.Lilill c.lilillj.LSl*IISja^all 



giUIaj}! \jjJ I I ,_>«• LoV J 


jl ^Aa t ,, Ijjj t^j-i 3*aI t fIIiJI 6f lASJI iJk Oi<<jl Sjjll CjIj^j jl » ell] jS 

•0^1 c£>k“-« <2^ j-Mj <iljjl jjSi 


joe. I i_j LxcuV l^uS L*. L^i I j; Ia^ <j| I o I j jjV lj I vJlli^ I jij 

j I jjJ <LJ Lc if. USj I >.U ft * <n II ■ ■■"*j 4 J lijU <4 jIaa j!S | J vU^J I I 

(^a&JI S^A*. i.a 1 I I oLLu I *k*l iLt ^ i a~ a V I jljjl.. lalj ^Lill Iajaj ^.Ijjj 

<Lu>jaJI oljlull tjLiiJ I IwLA ^A J'Afl.j 1I (jlij^illj I j lj 

IjJ^j Wilson jc.) short dwarfs i I <u>j£ll otLall jt tall dwarfs iL^LiI 

Jjkil ajLjj ( 543^ ^ (51 f Jjj-bll <iit olkll jjkj 11 JaljjjV 

L^_i[_jaj ^a 4 _l 6^5 jjfL Aj^A^ftJI a_la jiJI l~jL iL a*J[ jjj La£ , |\ \ A*Coyne jt) Cjl^LioJI jIaj 
^A 4»u>j5 <Lj.kl I <Lu>jiII oLLlJI Cl^L* Loj-u !j-j-*j ^ I j <jj i A^l I 


. Ki J-A±l I L$J I^A 4 n > L U j t I 


jlJ^VI olj jjUlj <UjL ilI jljjV I C>lj jjkll L>* L>“ _$Iu cilljS 

iJklLtoJI < U-aJLu> L^_j jJA j-a - Jlij^ljlj £_aaJI ^ya ^A - flappy 

■ jjJaJ I J£ J \ ft" jlc. ^A 6 JA.I jjjil) Lao ^A A^-u'G j-oV 1 <jJJ jjj 

- ol Jj. t l I JIaxauwL (jltj l iti-kl I 1 ^ xA OaJj^ I _ <Uja_J I Ja 1 jj-i J^j . . ^1*1 Afl 

Aij AiAft l I j Luj lj <AJ Lai I j IjJiV I O I J £-A*l I LuA I j-=t I (J I ( JJJ lijjl ^jA ijli lij) 

4 jA j^Aj-o ^A I I jjt ^jaiAj jj LoIaj < ^A L.^V I I ,j IS 

, VjiA^o ^ rt tfll I w_fl Ll^aV I Ja I - ^iuLJLzJI o I J-u-a 


OIJ 5 vJLuaV I < 1 U * 4 x. I jjJ I ^jT. tl .Vi-vll ^CU I ji^'" \flj 

CujS La ijLC.JX4J 1 jii I jl jjVl olj ^-fl l - li -^V I il Uk ^pA La-o jS£l jlS <Ajlil! jljjVl 

^ J^UJI |JU HjJ |J jij ■ «il j <»>| 1 ja > -I~i tiit t if. Im Ifl Li » l 11 c ( Lr 

.^aL^V I A jAt /jL-JaJ LaLaJ oLu-ajllI .~.o h-s. V 


oL_;Llll 


■ <-a.jJ j ^Li]! >aill !J* Gl n l nl l CLilWl^Vl jj>uj .. IdA 

.-■ 1 a-^.Tl ijitJU 0 JA LlxlLI oliiCLi.VI LgJj> jjli ..JllII JoJjjj . Ifia liM»lia 6 Ijj La 

:(NAAN Stosopf (jt) L£ 


J*Uall tfJ-dl 


“No- J[ V.- A- <> 

cjLui 1 ^Ltijl 

> 

1 

> 

4 i.ui ijl | j 1 -“1 1 j 1 j |V 1 JJC. 

NoT.r 

(f-“) J^“ 

No _ l 

(f"“*) 0“^ 

NT. \ 

.“fltlAJl J J£. 


*■**■ 1 i ill i -» 11 j^ill <JLuia ^jlc - J Ja. jjJI _ .. < h Hill ^4j 

<LojJI oLu _yaj OLuiaj JC mi jjj ^.Tfc ill <JjLa-a ^Jl CjLuJI J-j J j-aV I 

. L 

Jjj yjJ I a I :^J»j ;<L.| J | <juxloj ^ jj^Vin oljiU <L_aJI jijij 

st J ‘olijjj jJUil J>aj (jjJI tl J .jJLa-e ^1 oUj^jJI J>aj 

. 5jai_*-o oUiVl 

4^_)LulL 4 iu) jj J^-a’l olj oVbL_u ^Lai iljLLu (NAAN) Wehner & Gritton .iij 
o] "AijI-uJI I oljjaJI jl ja.lj ^ .near isogenic lines Lyjij 

St ^ j j a Lj ■ li aa af L_aLaJ * ‘ 1 ^_L 1. a*\ i*lj K oN/^LuJ I a J * 

st j ‘(AflS jljji uja—i) s1 j af u* j af^ » * 

oV^L i-aJI b jjb ^L^UI tjjli jij .(X _ V J5ui) st j tl j af ) jt <Lj&Jaj 

: ,jJj La£ 1 nfl Ljj Cul 5 kj ,(jxaIt a dl jj'ifc-w * 






_ -.1 -l.-.M J _ 

<bLJI af tif Tl T1 st st j < Ilf ;if ll tl st si ^^lU^LUI Jj lI _ \ 

. LljLJI <J}LJI Jj 4_i>. J I O^tlLiJI 4 _lAj Jj ■ -■- -s. « ^gjl 1III I .-. '. I > .4 n " LI I 

■ Li jj ll ^LmJUj Jj iaa I I JoLljj I L _ Y 

jL 5_>iJ jSi af af Tl Tl st st j af af Tl Tl St St ^LlbLJI cUl£ . X 

U> Lu *" * i LI | <]yLU I 

, I ii...> I *(L* af afTl Tl st st <LJ^Lai 1I oljaL jaj L _ £ 

Lf Sjj Lulu (^_J I -v a ^J| olijj^JI af afTl Tl St St iJ^LJI oj 'ol _ s 

_ Lflt o i- LL I 1 >1 \u 1 <lj ■ 11 Ini I O Lj LU I J—<s Lfl-Ijul'ta (jyLuli ( l^J L. ( j-k. O Lu jV Ij Jj_J La_L I 
(at) i^iaJI UlA l( )^ A - > j ^1 Lljll (*-*1 (j-aj ■ La-jUfa*' 0 - IjJJ^ 

, aLaaJI mi - I 

. *LiLU I jjjUl 77 Lj| J^La. ( jj Jj • aa 1 1 ‘ a Lft-v J *|J ■ _ (_J 

, <jJqj] I 3J0LUI l ji 4-uaL. 4 i. A j 11 o LLuaV I jLJLu I J 'Ll _ .a. 

. o L LU I a Li j J >l*“ _ j 

<iL^ a a L_> <*-6 V I I . i I Ha Htm l I Uc 1.1 a 

t> LLu Lili. jjjSL tfill) af af Tl Tl st si ^Ij^l ouSjUl dlaj ,<£.1^1 

Hedley L.LU.I Saaj t jt Jj■ <*>*> 1 1 aaLj) itlj/JI <i(u£ SaLj . lLLii ^all 4 <VI 

. ( ^A1 Ambrose 

(\AAV) Pyke & Hedley ..o^LUl >1a ^ jHUI otfa»u. ^ LJja 

<UUJfj .afafTITlStSi Lij^ I LLu&j j . Af Af Tl Tl St St LaLUl :^a 
Relative Growth Rate j^LI Ja^« J L*J , af af Tl Tl st st jljjVl > 

jl>N ^ L i n <j£)j ( flu-iij ii LI 

iIv° (j-* 

■jljuVl ^LJI 


— oULall j^l ^L-VI- 

Jlijll i.jlia, ( li> bi]|j juijJi) yjyii >ul! « 3 it 

oV !<_t^jaJI 4-uala. iJ>^Q-a-i I SjJ&U O11 irtl I kjll jlj^ll ^jliA .11 i 
,Ui old Lull jLa& (jji ^*1 all I ^ilCj itlA i u^itll cilia I <aJc. i^jjjjj jli^ll 
(j-c « 11 ■ -~*‘ Jjjij ■*■■■> f^^olj^VL oldLu! I <jLo| oVLl^l SjLjj 

.<jjlll 

<jLJI j-->« :jUjJJ Cojlia jjSl old Lull JjLaJ Lljjjj (j jtlj ^I]l oUtall 

cAAea. Ajja^j <jjIJI ji oLdll Oaja i.tjX (_£j,iat _>ijdj < Lfijjjjaj < IfuiLoj 

.(N'lAo jcm ^ uLII ^'itj ndjJIa , aLmJI i i«<Ai jlJI oliVI< 

Sjillj ^jiaJI jpiJI (jej <jJjJq <iilc. (N^A“\) Sloffella & Kahn Aa.j aaj 

jc JJ£ jj jlijJJ old lad! I 4-ajliLj A^iJI ijit jjj iiljSj (<jjjJI jc old Lull Cajiltl 

> I »|j>alillj , J alii lj , <j yK. ..11 ijjJI ;Jxa * j ■ A^.11 



jJjS JJ£ £-o iSjJcfli uLa)Lii 4ja,jj Ajill jlijll <^)lia Jo-Ujjj 

.prop roots ILaLJI jjiaJl 

Ajctjii) C1I2L111 

4 L nil I ^Jt cilj «dwarfs ?eajill old Lull ^jc. t_u£ ^y> Jjl JaIa ^jlS 

o- 4 W (jt- Jij V Lai LjIjj 4aajill old Lull .-.i.VtO . ^ .-J I JJj \\ aj , ^ AH ^(c, 
:<xaji oljila Lfal oijJU ) jjll - 4 I m i l I jJC . <Afcljjll old Lull ^Jkl (j xi . j^UI SliajLa 

«iu»jSllj .jlaaJlj <fi»LUlj ,j\* ml b OtAb 

j^ljl Ala itlj^l SjAjS a * I 4 aaJ>aJI jjVlj » * °lI oldlaal Qajta l AJj 

ieaJiJI otui {jc. If! Ijjaad f’semi - dwarfs" ILa^aII <xlLb f-toL ■ ij«~i ..-. I.1 1 
<xa3i)| <joi oldlaiJI AAfl <J_fai]l oljaaJI JjV I^Jai f<L^aillj Ciffajll ^y> JS ^ 

• <AXi±yi old Lull Iji Iaa Lata. Jii JjSj V 


clDLJ! 


LiJSj, _ jjV lj £c-&a!I ^ya iaL^JI <jjl^_JI kj l hi/i V I ^j-2 c 

^Jil jj£. jjJc 4-il^~i"kf i-ii>><i IjLJI ^J| - i*4JI .-iL jii’JI 

<-u>^Lu« /LiLiJI 

: jjJj Uu _<jjUJI oUUI <jjlLo _I oljLijJI j■ »"j 

.^JVI jUoaJJ jjSl ajli _ N 

iijI jjJI j^-oUaJI ^jj, (J _1c.| < la (jLJJI jl jjJull) i -j*iK'lI 4 M ■ Af i ^Jj J.^.~ . X 

. I * ■ a" a t J 

, jLuaaJ I J-Jj 4 ‘ fl jljjj - V 

vJj^ji <ili£]i o^i ,_)J> jV I ^y> 4 ^ LJ. I 6 A^jj < 11 ml L Vjm-> a jj 5 i I ,'| ^ ■ _ 1 

. (N^A. Hansche «S Beres^c) <»-vll i.a..."M j < .ll«|l 

(j-*j < N AoV jxlt <_lo jiJ I .-■ lj»LII > a 1 JuSI |Jjl • .<^U)I ^fAj 

t;]■* JLaJI <«i il ij j . 4iLioSI J () i ni l Jjj <JUIj < 4 ^ Li] I £ IjjI 4 * JA£ jjj LJ L. 

4 i U 1 i'h A igJi A-Lt l jjJL la^ii iAaJ (J j]l iil£ 0I4LJI aAA 4 * ^jll f- 0 -* L 

jjJI ^ jJjG 

(j-* L-aIj-&.I cJ>t£ ^LilJ) ^ Jil 'J a ’i i. in ..5>LLi 

jj]l .Mcinlosh Bending >_ i l^ JI <Mcin1osh Wijcik . a..^. I I 

i3Ll3^ -)^J „^!ja 1I (<-LJtLaJI JJ£ <li £-B < Lji (J JjVl 6 J»UI I 

(jiJI ij>=JI JjiI^*JI £-0 « JjLu An.lj u^iljj J-alt LfJ ^-k'l i s^iLJl 6AA j] ij-'jJj 

oLJjJI CAiiij] L£ .<Jjxill LVjiJI obliill jjc. JJi ^1 Laa^j 
< iLu* ^ 6jji if-ojill ^Lii)l ciLjLi dc jj, aij <LUi ^LifiLla ^iUI ji Liljjjl 

,( \^V"L Lapins) Jo^J I 4 ^ 4 * f ^ > A 


Cl laLul I II i/- d n'k’kll I mil I uvi- 


* * c 

1 I/jjSj U JuC <-^l iiil I > {jA Ulc ‘>^-v a <jLA^ill <^1111 jU^il 

OI j . _ ^j-^11 a^ilafl . <jL*lU jaaJI <^_aXu»j & j i O LjLaIJ I a j-A JjV f<A.iiS 

* 

aji-l^JI adAj ^\,A Laj-oj JUjSI die a^g-JLJI Jj-La JjJj Vj «lda. aj ju^a i oUe^Uu 
I I 4 IU .. I jJj I < j q j JUa I O > <IjLLo jk-uj *\ * - *\ * J_jia J JJU 

j^lJI I 4 II US <jj^!j j^aaII _ LajSj ( 3 ^* - Ua^ill <ajJu oIjIaaJI ^J| 

, iijp 1^1 I <= UoeV I jj-fl Cj <j I l$J U ^ UJ^ I 

' j'lin. ^j.'v-i-i a_i jI jlI f jU^iVl JuA j ^' 1 1 3 ijv ^^ Ij^J L^JI I j(^ 1 tiV 

lr\« ij *<jjIjl 1I jLck-jJuV I * «J o"k II <AjLJI OIjluJ f J*AS. 1 >wiila-U Vj 

l^Ic. Ijj al’if J l~«S A /Ulo VT ^Ji _ o Ij jiI) 1 ^A£. ^-Aj - ^J* A i SjjcJl ^Jle A 

<jj)jl 1 I jU^VI J^ 4 ^k %a Jllal <j^C j-Lj Jj n-t-fc a jJfcj) /ftj> X • • • ifiCSj 

US < (o IjJ-i-M V ^AC. jjJl I <jJ(jlII jUUuV I Jj j, jjLLQ ^CkJJ < jajJI ^j-uAj ^jA 1 

. 1 * 1^1 oLLuJM^Y jahL- Jl jaVI jrU^ V 


<e^_t_u - <J_i_li_J L _ <Ll_OjdJ I <4lill jU^jJa! I ^ fl“ ^1 ^j>CkV l UI3I! 

<JUckV f <QiiSj <Jj j * Juvenile period <ilogJ I 5 jli fiujlJI j_aL^j 3UJ1I 

. ( \ \ A • Hansche & Beres) a jliaIIJ ^al*\ <±Loj a^Iij Ji I icwL^o ^Jl <1 ^ 1 r.^ V 

ji iUjLu-a) CjUUjJI 

jjVI JSijj J juv> I I ^ till I JJijJI ^ ■ J 1 In Jjjljj ^jJLjX I CjLjJI lloji Jjl JJU 

yAj - ^Ltuiixi jl ajl fit n jl CiLiU I JjiCj L -Lit CibLuJ I ‘Lifl j^il La t j<a I j«" ■ ■■ I ^ I 

(jiajl f- Ijj-u -Jj----^ 11 SjLj '—idjj - Plant Architecture 1 u L“ ^ 4 - i >*e e 

L>“ <^Liiil Zs^.j J j 1/1-1 1 I SjLj pt cJ^I^II olcjl 5 jl_P> JiLi lillj 

^ ) JlSail oilj - <-jj l a» 11 j| _ 4ilK J ..~fl j^UI * i-A < £ a 1 Jjaj .,j£»jVl 

• ( o.Tj.i. 

( i ) (y) J <( 1 ) : (jjLcJf (> ( v _ T) JSC, ^ 


LJIaA i-AJ o LLill I 61a Jiaj . Lu-jl^k. Aji iuijl Lxljlll <' A Jj Jtl I j I j^V lj j * ** H > 

i^iI^laa L^_lA ^ J^k~n >i*i I JjjJI Ll&A 1 <J {jujj dll jb Laic. < 6 J v % ^jtxM j*- w! I 

jl jjbj < Ijamaj jitio (jj i A~k J-a1j jj a~n <jlj ••(<>—’) j I jJd I Lol , ^jZul itn»l I 

4 LVi _ ^JLJL _ Jjj5vj ^jjl Ifli nl I j IjjV I cjt^JI jji ^c.a.i.gj <LajL fi 

Cj Lull <jJ_u_al] I At Lfi^J I 6 J L j | Ifl ^lll j-oVl 1^1 3-* AJI p Ld I <ala£. ^_fl 

j2 _ (y) jljUI ^1 _ <1 La . I ) jl^JalL Sljlia (y) jl^Jall ^ <iil Ijiojj 

xc^xAll <5 Ij^jl d ( iflij mi A jLj ' ■ U. •• i ^JaJU J-fij ‘ Jl I A jlll 1 . jxA-v J a \ » 

Aj- La j I ‘LflL-^aVL jj^o ^luil I Aii^wj o LLill I JJC. ^jjj <iVj 

. ^ Lo jrx j La . J I jl j uj fc^f I p^L-oV A jla-o A jltt-i 





^Vij |( I ) IJiL, jljji jj U*ja.l :^Lill >4ill jljl IjJs : ( V . T) Jli 
' (v) “Al^l I 4^ u* - 1 *-1^ j Ljjl .>* _>>» >^i 


- ,-Jku ,i^Li jlj^l jj oLi ( I ) :jljjVl ( 1 . V) JUt, (j^uj 

SjIm jljji jj oLu (i_j)j iiliS SjLj <u* <C y=.jVl Jil 3-. L..A _ (Jit 



wbLill I (> H ; >u L^V I - 


( I ) jl^JoJI (jLi <<itj£)l (_)» a i jjJc. LoJkil£ £.jj ■ ( I ) u® L*-» jj£| iiL-ui Uisl 
. 1 fl ‘i « jIaIujV Ij juamJ I <«■•■ ! «( jL(^_ j J Lill Jjj5kj <L^tUI j I I ,V i I j 


^ I jjV I A LakJ i 



i-Sli ( i ) (v) 

f*-f ’° -| h —f *> —H 


<jiii jL/ jj .^Vlj '( 1 ) j'jji jj ; (£ - T) J£"> 

. ^ i , i j i-i-LJL^. jitim 


:^Jj Lu jk a~ij ^jiI (ideal plant ^^^\lI oLull jl^Jo J>-uj <j li o _ ( J^®* LoI 

Jj LajjJj Jaaj ^^JLuJI jljjVlj ‘ Lr lc.f J] <aljj jaIII iajli UjJI jljjVl 


* _ # ^ 

(Luuij j i«^5j * UflQ Jjljjl jjuitc. ^Jc. ^Auil oLlJIj (LimJ >J '»Lg 

<£.|j^H IjxajIxo 11a jLojj djlij f 1 1 rf~fcfl JJAJ Sjxfl _jJj 


, < 1 a >. A L*j Lt«v <U lx. Ij^j 



.Ideal Plant 1 j^lll jl^L : (o _r) JUi 


oUlUl J_AJo 


i^iVl jljjVl Jc 4LoL* Jt\ Jl <**111 i^UII jljjVl I <jLu jkjij Loa 

5jj**\* *^<^11 J_jVI JI J1 I jyA eUj t Ijj I I JjJj t Lifl I 6 S\ o 1 I 

pUI 4 ilftf. 4.lLt iaflL-uJI ^j-c 6 jU~LoV I Cl Lull 6p US JjJjj . . I f |J ^ Aft f 

Jj-o j-jljjj jJjjulij jkjj f jA i>jl0 UII jjkC jljjVl < 1 i5lI<1*1 ^jjI fj, All idw ijl '° 

((J !.■<•.*» 4-uLlJI £• l*Vl ^ l~«» jljjV a » Vj j aj* _ \ Y • • • ( \ *«»• 

* 

jjJI .All fLllII 4 ilaf. ^.jii Lac. I ic L-iV I SjJL SjLij L I|.;.I !<iUJI 6dJk 

‘<»a i! i - jvjj Y . . . _ Y • • • 6 fLw»| 6A*i jjc iijJL*J tiUj jV ' l^jVjJLa 

^iiu £-o u=Hj .Light saturation ^^^ ^JtJI ^uL ^Jl &- LaVI ijJ* i^fAj 

LjJ ^- 1 kJS t ^ 1 tiU* 411 I 6 p L^V I 6 »i*.u jli . 4 -k^jJ 4 aLu l a ^_lt Jafl LJ 1 . v* 11 

.^yjj< Al I p LJ I <5 LLII JJj «jl ciLJ I Sp US 1$jla oj^jj . Jil 

4ijj ^-lc 4 n a i t i - jtjfl ^ • • * • L^jjJj ( jJjj 4ai.u)j Llj4aJ^ Xa^A j *j J tA"*. 1 \r j 
cr^l I ^j-ll Lajjjli 1 1 4ijjll JjI JJ3 jxj - T JS_J) 4_iii] 

I <^L-oa 6 jLj I ^.iA j j-iiol I I JjJ 4 LftJI 4 L t I ^jl , ^Jc, I 

^jjl^ PjJI S jJj <j| ,\y j - ^iiVl _ A. Ojlj Sic.j .f>laJI <«>J Jjiiuil 

JJiiuJI ■<> « jjJj JjA 6 jjjS <^L»^ia )J Jc Ic^ja Uj&i 

; I ^ ft <aj LaJ I I ijA ^-uj i F-.1 1 I J li" im I I Lull I i^jLu^ jluj 

> 1 


U Y = 


A- r Ui 


xx.. = 


— <^UL I 

u-^r SjjIjJI Cosine ^.Ui u_3r 

LuJLI eiti I 4 LSIulj jjjJI 6 fI_uqVI > .>_■* < j> j 


• Yf-“/ 


jxc^ii ..-uUaJI uij_>k]l JS oaj -i^Lo . <:Lu jjUJI JiLauJI J^k. V Ail VI ,. lift 

V] ill ^ Jiklj 6lajf L _ > iuuiJI iLaul ^y> Lajlj 'jfc ^nujl IjuSA 


o LiLJ I l jj ^j-il ^ J l l> ■ n^ill fJ ♦ >* nif I . j^L^jV I- 



<Ujli 


jJjjVl <> jJ Lfc. .J lj 1^ ilf. iajLJl I {ja 4-0^^ JuAaj-uj ^jJI fr ll <a L i. u ! I : J5Lm 

t ( v )^J]<^lill J( (t)UiVl 


oL»jJj CjLaLjVI ^ ia\ ^j-4 O LJ I | Jjlaj 4-j I <_2kj J ^J| A) I ■ 7«** ■ *»" ■ i ~v < <»11 
i ^lJ I t-UJ I (^ 4 wJ I Ll« L^j» I j jl < La^j o Ij LJ I ^A«» ^j I L£ . L »JL ^ jj ^ j “~ A 

. Phototropism *LjlWI ^_lajL» 

S^Um i L^jJV dJUi I All c LJ I 4 j|ftf - oUjJ I Sc- US ^ 1 yj ,. IJla 

6JlA ^A . dJ^kl^ll iijjJJ All elL]l JjJUA Jjl fJLjJj ,<XAiM . ^.ai A• * 6s LA I 

i Jot LjJ I I ^ J.i^j i l^ij I > <jj LJ I 6j,uLI I ji VI < i i a _ J LJ I 

^AliAjI j I j o“i i > 11 i <Jli jl jj V I culS Ijl -^11 Ijjb ^ja Sj-LjjJI & j 1 flu u I jIj^jj 

^gjl 14 Jli Jjl ^Jl sLaII Jjjla ^jA Lk.La-0 LjSj <illj SsLAVI 6 J-lxi 

ejjAj L ^_Aj f<xxLu _ ^ ai T. . Sc- LA | 6<Xl£i Si£- 0 i.flulli jjLj^JI Jjjua ^ c LJ 1 Jjjua 
$ sL&]l ^iiAi « Light Compensation Point ^^AJI jl JjltlJI Lkili 

, 4 Alfll f ^jJ I I !f I 


( 1 0 Hiailu-oJI 4 i >^ . v.! I <Sj uiV I ^uxo (V _ V j (J^-iJu ^jjUJJ 

^(-Luii ^Jd6 * t I g J I I ^_L4 1 ^jjlj <(>_.) ^1 ^JJ O^li <( I ) Juiil 

^1 JIjjVI J *>■ I d*V t> I A*t U (iiiiVl <i jljJI <JU ^ pLAaJI ^ wiiij 

JJ ioiliJI <ij^]| <JU _ <la UjjJj 



<e«t <*jj (1) 



<^jli <iJj (*_j) 


'j I J <i_ia! 11 (10 * Lai...II 4 jjj trtll OuJuVi ji i nn : (V _ X) 



CilSLuJI ^-*^]j-i..maI I I - 

jjj «oLill <Ujlill jlj^Vl <iAif ^<xo ^^ j tt a^I 1^ ^^LJI %. i^"«.,.l jij 

a*- Jj^aa^u .SjjLJI jUlill ^ A. UjljLo 4 jjIJj <Jj£i ^1 jljjjVl {J\ 
4"^ L>"-«) u* Cilfoliatfl J5l Ijjljj ojSj jljjVl 

LaLoj A ifl flV) j t j& U ^<£.Lu/ f ,jjo X^/ ^l^aJL <ajjlI ijlaJI 6jllI < '»X. 

» ll ia Luix JjJ J /] ^ i Lajjc. _ A- Lijljia ijjljj j jiiV I ^ i A^J I l jic. <JjLil j Ij j >l| < 
.{A - Xj JLi l ji CiVlaJ I 6 jjk jjoj <j_^]Ail I oLWlaVI jfl k* _ A, • jl < i, • j| < X, • 
tiu < jj $j Lajjc. <jl-v 4 ->. AI j < jjSj iZUll JjljjVl (Jl Jl^JI (Jjo jJjuj 

C»i> <j£« L* 



j i W~.*vI jj£. ijjJ I oLij <jLJI 5 jU I (u r ^uLJLi 4jj* n~fc l I) I ^lift]I : (A _ 

.6 JjLJ I I iji jl+ill ClAjljj i(L) <Jj^J I <^kLix* Jja 





_ oLJiUlJ_- 

^1 CitUI * Lull J JJUo <jl ..ulljj CjLujIjJ 

Vj i^iiVI fc i ^Jj Lizkjjjj <JLII L^jIj^i J-laj l.ftli.i <^U.V <ajL5 ^I j ^cj jin k> 
jV <il)j <J)jjJ I I.i. no J-Jj dijJ Vj <jja-A| O^lill jljjSU UL^^ 1 

^jSi <_la^J <<LajLS jljjVl I <5 j^J 1 <a Lm*a JJ J SjLj 

4 fl ' \ ^ A I 5 J Lj I ^Li-uljjJI 6JJh ^jf La£ . ^ ifl I.ij I jljjVl I j 1 a 'l 1 1 t- ^ i *-k 1 1 

_ jjjSu jLLJLI cid i j-4 - S*Li,VI ikLui SjLj^] Ijlaj I«LjIjaujV I Jjlaljll <ajUJI j I jjV I 
. <j] I.M.tJ 1 JjJaLiLL <jjli_o I tli-JI oVjjea ^ I iJj^u ^SJ jljjVl ^jJLi LaC. 

<5jiJI LaS) J j ■ n -t 11 ajLj I (^ 4 jj jljjVl ,jl 4aioC. CiL IjJ ajt jSjjj 

< ^ 1 ft * I jljjVl lj 1 I a^ 1 1 nV I a Jii tr a J Lj \ j , t ,i l i j^nj j jjulgJ lj 

LaJjJ i^>-u£ £ Laj Itf ilr ujjjj jij JLaJl I I jjt cJjj I <xijllI ,jI VI .. I jjk 

: <JUI v L^Vl Jl Jlj pf.jt 

aL^b ajli JIjia <ajLS _ LijAj <Lljj l ^ r i - (^-^1 <ajIaII <5 14 II j«~■ ■■* V Uu__j _ \ 

(jJc.1 4-ajU J} IjjV I L^-lA OjK CjV La. J * r\ j {jZm I .. I J 1 iftLaai l _ > aQ ■ oLlJ I 
^i*V) £-i-a^]l jjJj Jaaj Ljl^sj OJajI j I jjV I jjfiklj «(_<t ^al)l p Ijj I JayxJLfl 

L*o»j ^^ill <a^JLI <L>.jil ^jjkj (JjliioJI j^-lo I*7^j r * 

j±a. (j 1 LujLa. <ijy I Jac I pJ)aJ I jla I .. l^i^Lt <JaluJ I ^j_p, , LjjVtla Ij 

jljjVl ol-u ..^a*JI ^ oLiil I ^j-oj jlijl u-lt flag leaf ^ l» 1 1 <ijj 

■Ji"<l ,^1 

IJ* [ T . A~JJ J .<i njl I JS iajliJI jljjVl ii-^a cujj _ t 

iji i -“l ,_jJI <■ LaajV I ^1 , j I nV I Jaajj <Ja >"> I ' 1 «■ ■■* II I | ,-.lj j J .. ,,t I 

■ SlOSkopf (jt) {jjLa jj aaj]! a jLij 


i 


4baal jnJI 

I^jjIjjj Jjin^ *11 CiUj&a 

jl^£k.l ■_»« > <5 jS» a 4 oLklll <i^V ^jjj ^ill a^jL^IiVI 11» j jji] l^iaj 

# ^ p 

^ jjI ^-aV 1 j 4 j 4 /nil I JjiIjjlIL JjJluJI La^jLjJ <4ajj 1JL IfrjA £_j^j-u ^j£j 
Jjli ., I jJ 4^a. LiLllI oUinll t^ya JjJJl! 4 Iu1~> <1 IgijSklj < ( Ijoli LfSjjji ii.jJ 

^-a.aJ I 4ljl-b A j_o _ 6 Ja, jjfc JS _ -- I I O lljio 4 _lu IjJ J -W '■ Cl Lll I ^Jj-a A Laj I 

o LJ^a J I Jilj ,, 4 _J It 4 1 -b Llj | ijjj I j ^jj^j v~v. Ij I jj ■ ■ Xj~ jjj - Lu - <JLaJ I o IjjSl I 
4 1** a! *C Lfj j !■ n .M Lu La ,, Ijlj mJj 1 4i*^ 11 cilljio I j -4 cuujj ^lll oLLull j > j I 

li* ^l*Aj11 

JJC.J .(X) CiLi!L (~| 4_> *11 JJt \^A lol^ll (j-o JJJU (W) <LuJI Jjin-b n J i 

.ciLllL j^LII jjtj r(Z) AjjJI (jjj <(Y) (jjilL jjjJI 

{j* ■—Li -■! ■ Ajj .tl jjt <LiiilI ciV^Lbu (jjj Ci 1 W"L I .-1,j jij 

JjjJI JJt <iiA3 * VnJ I JJjtlL IjjG JSi 4a. ^11 A jjk JJUJ .jdSl ji 4 ■ J.J J. \Y _ i 



i . -iii i ^LmVi 


<hLwJI ^j—a <k i^lI 6a —a ^Jc (\MT) Marx & Mishanec oLJjj ^ u^*j 

^jaj oV^Ll^j £-0 o-fcal I_j < t ^AiJLL liAt^j NT ^jLAh ^^4lI _ PI 236493 

/;I^ <<UiiLLj I 6 JJb jj I - <bLJI a j-A l yA Lac /T • _ N * jIwli-aj La J Jt. JL oI 

.jojSJI J JJlI I Jju-lj CiIaj^I JJSII -u*JI 

<0Lj_^a j <lL_u-JI Jj 'a i yA ^ *» <d ^ N *W ♦ j Krarup & Davis uL«Ijj 
«X ^Jjd JSJ 4 mill L 4 L^\ A. <^-flt_n»YI ^xiGJI ^jC. lr> 11 n) £-o ^jljj ^ Lieu 

., *\ o ^Jj oLuJL» jjiJ I j^jlI *, Y A j I jtjj j . oLulL jjiJ I j jc.j i Yj 

|(Y)^A LLljYI a^ljj c(X)^0 (W) Jj*n^ all -LiLljjI { yic. I ^ISlj . (Z) SjJ_J I <jjj ■lo- fcU J^ 

. <J L 2 J I <li.uil I ijA ■_<! A-Vt^J I J_J J J ■ Aa | ^_A (X) J; I jll^LJ I AAjjljj . (Z)^-o ^5 

jLkill ^^Jc. _ iujjlJI (\^Vo) Pandev &. Gritton jji . iuJjj 

* , A 4 I j-»- | I Lmi < (W) 4 flt'vl | t J I 4 a . 4 1 , ., J (_, U»fl fl * j * A 'i _ j iaa! I 

.(Z) 6jjul\ In 1 ujxa 4 a 1 y~>1 4_>.i n.J L> 

^y> Jj& I JJ£. ^Jc. U-fll-LuO I 4_l_l^U - Jj l I a jLjj 4 ll 41JI ^Jj-0 JjU.j 

^_fl Lw=» 1 £■ In] oajTk w*ilj 4 a ait j 4 c. ^>5 T L^J .-.IjcU pa ttiTs! j - a ait jjt 
loilal 4 y uj J[ 1 1 Aj iX * j Li j <j 1 Yj <4 a **^l 1 a j_A ^n^w-Q 

Jja ■ a jit. jk. ij- 1 ] <JL>^ 0 ^ JOJlII 6 jLj XiC- ^ 4 ] I 6 jL^JLi <jjLLa 

ojljjlj cuts - Sait. j 2 c _ <j^UI /j^y flJ 1 ol j lJLu^YI Jji ^J] oIIj 

. LAjaj JLaSj ^A Ji ual ^ 4 J I pi 4 A >^J I 4-i < u.~i >o 

J\ >jVl JJt. * -*> * 1^.1 i^w I £ jjf- J.k. jUjYl JJC. ^_uljj . ^ 1 1 W " L 1 _^J-Uj 
Jajjjj <JS di)«J J;! V] (SJ^^ IjJ oLuU _)AJ-U <jjSlj jl_Aj I Cuij 

JJ. N > 1 1 jl <JLa. IjjA 0 ^Ult. ^r. liAl 46 j 4J1 jv^^v . 

. CjLlJ Li 

- YA - 





Uj^alill 


_ _U_uj_i iiLJI jj jj I Jjjo Uji/i Lii \ (Jj^ t r\~\ n ^Lft ■ ■ 4-L.. J I Q~k ) LjJjjI <jl u LoS 
.jjiiL jjj-JI foLilL* : Lf -Aj I Ij-A oLjj^Aj - ^Vl ^a 

oUa^JI JJjj 'r>-vi 1 LLLujI (\Coynt jSj .jjjoil In«n^j-aj 

^ic. Jjj La-6 :<itLLil 11 oLij^Lo /j_u 1 «Afl~ku Ll^ja LLLjjl LoS nij^LJI 
^-flj CjUjSII JJj jjjj <jl (Jijj <<jLjS-6 J-z*.V i^jl -'Cn VL I a J Lj <jlS-oj 

CjLa.jJ ^jSlj ‘i*Lj d jLu-u 5 JjL_u O Lil L <!>* J *jSl I JJ-*-)l 4..S *Q O-l IS . . 4-i-uljj] I dlij 

, 4 .Aivia oi tS - 4j LjjS-oj J j. 1-A-vl | o La_u£i ^jjO JSJ A J JaL I - £»4jjlil I 

LT* t^-A 1 J> A JJ o iLui I JVI ^ a i 4j I ol-ujI^jjJI Jj-o JjJ£. inj I 

I JJCj roLuJLl I jj£. '^_Aj / 4 I.nujll I CjLjjS- 6 _)( ~w-~ iV I I 

<^jj ojjSj ,. Ijjh . L$jI j Jj-uo^xii <i^J ^jlViWI - LajI j _ J*Afl> <j| VI ijjiJI 
/i^, \ j 1 \ \J <oLilL 4fln"J /o 1 f A j^n . f jllalll _ iujjoll 

, jjj_JI (JjlA^a 4 flirJ 

SjLjJ AjjjIII j ^ ^AftUi 

(j j i, M-k'i l *l>4^ J-iLi ji ^ i t u* - O^- 4 ^ Cy> 

,<iaJ6 ^jC. wjIjiJL ^^ a - 1 ijV Jx^aLaJ. 1 LT^ Lf* Lgj LaIaV I Jji a-v 11 

I L-uV I Li4 i <^Ul CjVU. ^ If cjxAJ I c- U]L lj_A 

<4-AjjaiL oLjLuJI ^jL.qIjVI J^ia~v1 I ^jk <fl II 

i\ l^SLuJ ^ll I >—^JLaJ.1 Ijjb ^_fl O Lii] I Q La 1 A Ij 





oIjL ijJI jjj1 1 + JI iilJ ^* - ■ a^ I “ 


^Ja Ltkll 

jSjJI Jjoi^^ll : Vji 

:4_J111 I ^XL._^ V I W 1 ^ lr. _ ajlc. _ **-i-AVi | _^_fl J ^ rill u_JLU jV I ^J,-^ 1 

IaL-u A.t t. ^JLj 3 **-* - 1 Cj-o JjJJ jLJI ^ jl < J-flJtJ I jl jLAjVI jj5LlJ I _ ^ 

^L» <jjli -0 jl J^L^, jlj-ujV I { jjk ^Jq La I q J I 3 -° (J^Aj ^Lud 3 ^) 

^ in I j 3 Ucu £j 3 * 3 ^ ^ jl f SjJSjX I <Uuj UJ I v^ilxuaVl ( 3 ° I 

: 4_J 111 I jui 1 w I ^ le . a jlc . J i ^Ul jSLaI I 1 I 4-lo£ - X 

. J I ■ I jXAUj^ 3 ° (jJjV I LjJ ^I.uf ^i.Uift-^l I J^Lzw a J ti |UJ (jj jJ I l I - I 

, ^JjV I 1 o 1 * I JI JjIjloaJ I Jj i ft n - i^_j 
, ^ ^ i.l tfll I >■ I 3° jL-^=JJ 4 _i I J_i 3_iJ a J1^»_u (jj jJ I Jj ^ ^ ^ t I _ £ 

. 3l*-c ^ljjLj Ja® a jl j (^jJI I . j 

L l^Lo v-w i^ oji • • L>j-o£.j . j^JL I . ^-v 11 j_i, \-^“J ^ 3 ^ I ^u-uLa-o jj=> 3 u 

. ^Lluj L > 

, »Llu-iV I 1 Q v fl 1 I <LuLlj OttJ I j >*\ > ti I Jxi JaLujVI ^ujj JJj 

Pandit a & Andrew . ^Llaa . Jj ■^ I ~ ■ A> 3^^ jLLkljVl I <_^.L^ Laj^j j K rJ I 

j^LVl jocj r j 3° <Aj^ ^ 3° L>li^ LLLujI ^ 

- Jo LiJjV I 3 IS • Ifl % 1 / 1 ) witj-o 3 < iri^l 3^ I LoU I k_fl li^a I 3-« 3 (Jl jj * g * A il I 

3*J 1 ^»SV I O ll Lil I La-o I - £u_i Law f A _ *\ La j-ar. j-Llj I Sj-iiu-dl I otLkll I 3 

J.tia-Aj * juaAjJI jt*v l111 4 fliol -_.K^WI 3LULII ^3^^ - Lc^aaaJ \X _ N • t at j_Lu 

j L b . u V I 3 ° ^ ^ - La^jqj 3-0 aj^ i a <l^^o (J pAj - CjIuLlaJI jljjl ^3 j » A-i-u^Ajl 

0 * 6 

• I a 31 ^LiL ojo Iajjj LL Lljj I 3 LULJI -kahj JAj : , f j_A j l aM | jaAj 3^^ 





IA ^ l‘n-w 1 ^ ifl 11 41 4 ai,^> ■»</m)I wic-^-A Boswell _i l*~uj 

,J£ jg 1 ^~ 1 a \> i I /j^u Llo-t-uj JjV I J-i^J I olALA ijV _ LJLc _ ^L-oJ 


oLiu-aJI t All I ^jiuJI jjojuj ^jloJI J-iaJI CjIALjA ^y.« 4 Vill Jc.ja ^-A oUkjJiH 

( Broad Sense Merit ability) j l K'J I ^Jn ojJ* ixp. <L*.jJ ^ i^aLLllI 

, (\^AY Cuarlero & Cubero) /Y) ^Aj 

(j m\ Jt : tul 5 

I i~d »*d I J w-i-AJ-Jj . 4 > A*C <1x0 _ ^jJjUo ^-A Lfti _ (Jj 1 I <iu 3 q\^ 

l il lj V j_Aj <oLl1 ) I 1 (f 1 * ^ll I oUt'yJ I ft. JjLfl 4 bri-t *1 j_A Jj ■ v-v-v t I ^j| jLlc .1 

*> / 

Vj . Jjju^aJ, I ^_fl La^_uLj ■*♦«-»- < _j_o _ Ijjj^ - 4_uL uJ I OIft*/**! f OjI jLu 0^3 * IjlI ^ * ** 1 

(j-iaJI Ij-A oVJf oV^Lcu ^LjLi VI jjAiiaJI jfc-^^11 <jfijftwO a) 

. <JjLLo _ (isogenic lines) 4 ^ > 1 ■ a <jjIj^]I l^Jj^ol ^ij^j 1 a n > - 


I i-A ^_A „ 6 JIt - j£ jj V L^j I ^k£jj Jj 11 ^-A djUjl I I <fLftV I j 


t v) I lA A 


,. ^ jijJU j** >11 ^JjLLo ^ « ±tl^l I jaJ IJ Jj JaJ. I ^i£. j^oil I JjJaJ. 1 j-ojjl jt ■ *»l I 

L£ . ^J(jl)l ^ If I j JjQ ~k i I jac. J^l L^_lA Jj a a n i Uw m 4 fl ,^> ( K ^jb> 1 *lr 


: ^j-oj (CjLuJJ jj-lill |Jj>rfffc 11 ^-fl <jjLv1o olj-uLi <ijjJI olfli^kl ( ^ a jSj ^| jjjlj 

(Witty iLl ill ^Jai.1 4 >• > > Ul | j < jJLc£ii.l j*A~iV I j^jjll I ^»A 4.V I ^ j j] I .~ita 


JjAiii 4 U 1 i .. > jb I <■>!<- - J‘‘^l Lil I 4ijJJ <^ 1 IllaJI i Ia a J< 1 tJ | ijjLxIlj 

iiji j <j ( ^_fl jjj V 1 a \\ i .. IJla . IjjJI ^ If I J^miI lj IaI Ij <j»A-vV I ^jjJJ | l^_ii 

»ill L^^- 0 ^ ^ AjjUl jLui (J^jl <iui Jla t(J j * ^"fc 11 Jjjti ^ I ^Jjkl Cjlii^l 

.^l^a-jVl t ^ill bii Jj^j iL-Q j-Aj i^ t A-^ Vl 

^jir. Lai ■ *■ ^~‘j jlI jxLaJJil Jsa <jl£ »H <j-ijjJI jic. OI VI ,. I jjk 

o U^l l (j-lt- Lojj - 6Jiw { jit- JS - I Ijjk oLijia Lalj .ajjiLm Kll 

. J>uaail jJjtjJI jjiLia >qj I4J I 


v^ 



" ■ oCLllH jj l I .jtMa'ktll tuitil ^>wLm<V I ——— 

JlSLj jLljVl JJC.J JlflLlfcll JlAC. :^-LI ftl-lll ,j-i J J :^.-V I I ,-.l\J*C A ^Jk| ^4J 

, jJl LsSj 6j r. il I < y >< In i iijXnj < ^ Jjg'lf jlo-Jt JJC. JI) >18*11 <Jxujj < Jjglf 

lj_4 ■ - ■ 1 'l j< A _ JjLu^aJI _ in j~ | j| I<1, AaA. '.A JjjSj iujjj <Lwj J y Lfi 

OjjJ ■ . ng . J —lx ,yS <j_f i j_iJ I <xa>y^ i. litfll f pi 8 uni I 91 * Jj > n~k l I 

.Jais /\ • jn".' oLuiljdJI ,jAjjaJI jLkllt jjJ c. t I slujjj 4_a>jJ 

Cuartero &\ /IT ^1 oLulL jloUl jjjlI Sjjiil iujjlll <a.jj o*ijjl ..Jjlill 
Z~\V oiL <-JU oljj-i53 ^fic. J-uxa, . (^AA Yassin j \^AY Cubero 

~'l a ■ --■> - 1 y>a ■ 1 1 iK _ j_4j - ' » a I >. 11 jljjVl JJc. <Aual 11 jUaiJI liujjl] I 

jjjj jl jjVl JJc. \ ij (CjLuJL jLJI JJc. AjLijj jjJjj ^jJI [Jj .-~-.il 4 8i In i > j i 

•uffjAl) of 

Jj ■ fla 1 I U i jl I <ijl£u»l Jj ■ n-. a II jlj '.'.all ^LuVl <LujIjJ ''a ij 

{ ji Jj ■ -nn. I I Ijji £ llij JLjLg Jjjj ,1 ^ I > 11 I . 4 >n.j lj “ J, °' I O I llfl«ll ' at~»n. -.9 

_ o La j J. a .1, 1 6 J-A I- Li_) _ * n i ^jjl ^Lal <jJ^J I I Jjj f a a I . n. 1 I oY^LmJI 

u^oi >. i.al | oU^lI idlj ■ ^^ | 

^JjLij LajJ Jj 1.H J I aL^jVI _ 1. 41I . A _ , 5 J^iu_4i *LoJ-k’ii 4il I oV^.,,J I 

: oij-uljjJI 6 J^j 

US . I ^ lul I 4 i Ur 1 ~V US ^ia UJai I c_fl L*uo 1 6jiS O Lfl^Uzk. I O J-vj _ 

4_>Aa JIJ I LuJI <-iUf. 5P US ^jyju ^-La LU11 oV^Uu jAt ) 4^ i . L ~ 

^4-o ^jJc. <J V J O U . ^11 jjS I OJ ISj . I j ^ v 'j ^->"1 Ij 4 | <i jj} | o U 

JqLjjVI JjoUlo j-L [JaajjjJSJI ^ lljJI < >Ur ip US 

* (JMIaaII (r) 

j-fijjXI I 1 1 j I pljj! Sp US ^jl <jj Ij^l I oUuljjll o_> 4 -Ul _ 

O 14 O U Lu) J i^j UjLi I I ^ la j U jJbj f 4 ^ I j - (jLo -p I ifl ji^Vt i i JjJjjjJSJ I 

‘uLl^J I 6 p USJI o Ij \I ej-iS)jiJI <_jLkljI _ Ll» I fl|~» _ t a.UJI p lj * aa .1 1 ^l^jV I 


VY - 



ixijill 1M+ cr* f !j 1 Cljj 


<±J& Ijj 6 j ; Aj£ SjLjj <Jajjj-o Culi 4 j]IaJI S*LUI tilt ,jI - *illj£ - . <ji L*J I 

, ribulose, I -5- biphosphate carboxylase LLiuj 

1 . >. ..‘| 4 ,AU'i. dulS - jLail I JjljjV I ^0 . j$ 1 I c Ijill JUljl it US ^j\ - 

t ^ 1 v> /Y * /ys Jil l^_Lfi Jil> I <jaJ I S jjoaJJ j-lc. *. LI a LI I c_aLuaI 

4 a ^, Vo 1 | JR I jLaaI I i fit ii^ I I wi/>i I 1 <<cLu Y 1 6 juJ (a ^ ^) 

^K,M | a Jla ^ L- j >!■"!I ^jS-oIj . jL ojJ I I 11 1 1iiJI it UUI <Uj „ ^_^aV I 

dJj joL^j . I 1 1 jaJ I JLaLmJ j j^A jLa!JI it li5£ , jLaaII JJj 

g < Atij La j Lai jaw! ^iJI cJj^-aaJLI <JL*JI <i_i juJ I ^JV \ jL.aa.1I ^-aLaI ^ jj 

cJj 

< Ifj I Imi^ | lu jlc. .Zi i n*i 6 Jjdai n a Jji l^juoJ ^Jn 1 aLI I j Leu I £_»aj f _ 

^ uaj ^l) I <aLa]I ijll) 4 11 t/i jj I Jaj ASLi ^oljLi-U JA.ua j_kH i ja*i 1 I jujI ^jl /ya ^xC-jJL 

x-ALlaV J j Leu ^ I LaSl i Igu Jajj I ilLL Lj-a /No - N* J^aj Lplj jLUL 

J Ijl I ^Jja J Ic. (jg_)JA n Cj IJ - L La I - O-t Ifi £_*ajJ I J^A j-Aj^J. I ^ 111 flI ^^jaI 1 O IJ 
cj IjaLI i a ^y iji=u <j i y i. £-*aii i jju iiLujj^<nV i jiutL aj < lKi i <_u ia i llaJ i 

L f* J^4JU>^ <S J~ llit * iS* ajj^ JJJJ _ <y a LII Jjc. jLailf ^ill - 

.\yXi ^uL jLc. Q_u 11 jLo-JI < Ll*Ju jjJI JjJau - la 'LjjAaJI o! J-«uJI 

■ U-eu^j^ 11 

u* u . .» m II Jjxll 4g.«-il ^Lklj^L Jj.^>->11 SjLj (jSjJll JjIS Lojj . 

ribulose, 1-5 biphos-^jjj I Ja LJoj tc ^ ^ 4_u .~,l f ,. a I *.' 1 ^ | .. . 4 .^1 ^ I n .1 1 

, ( \\W\ Stevens & Rudich ( je.') jLailI ^,.i’.~l l J >. > _ phale carboxylase 

JjV I 11 C j}y ^ ily ^ ^ J ‘ |jUaLaiaI I U~u^» \ 0 (jJc I - '~'J{ ^ I - 

u* tLafl jjjj v_aJoll jjk. LoUJI Sjaill ^ lo^ oUillil j^a.j . I ^'..■ 


vr 



kij L:LU I 11 j j J I i «i-^~tll »»ifcJ I i jn LwiV I 


‘LlA j^J I i^luJUj /‘LlAj^JI C^Lull M-u-ujj t | 1*1' ^j) O1 ojJ ^II I 01 fl < rJ I 

Oj^Jo LaS .oU^cJI ^jAaJ v flJ dJ I ^Jc <-^lA]l 6 j Juil ( i yA <_i j-Aj^ <(<U-*LJI 

<jlj* a~i 1 I J£l s—flJllJI <-oLaJI AjaiO Sjjill ^j-u Cjj-a <JLo oLLLujI 

Specific Leal 4 LJI ‘LlAjj]! 4-^.LuJU £-a 4 > L* a 1 11 ^ 1 &SIIj I jj ISU 4 * *. ./il 1 <^.LuJU £_a 
w_&]l!lll ^ic CoL juII £jjjLU Sjjill ^1 ^ JqLujI JJjS .Area 

.(\Smeets & Garretsen) i^UJI ^ j^JI i^LJU ix^u} 


oLflVG-^> I <AjLJ I lj ^-flLi-i^aV I ^ic j^k. I <Ll*iIJJ d>j^Jo I _ 

‘ -.la . >J 4 w ii \\L v flJ dj I ^_ic 4 .. ^ 1C, 1 1 ijjillj v flj L^J I ^_lc Co Laui I ajjill ,J£ ^_fl 

^yaj^Jl <dark respiration ^^yUJI ^..aYillj /net photosynthesis ^joJjl ^LlJI 

Van De) stomatal rcsisance j^iiJI Lajllaj t specific leaf fresh weight ^LaJI ^JLLJI 
.oLlU ^ KJI Jj^JLI j. jjaj <C jliLa c>Ujdj ^ m> o( I ^ > a-^ j | (\“\AV Dijk 


J r LJ t 6 J I Lu Lqj ^Jal ft InJ I O Lu j-ou 4 _i^^_i ^v-Q oLlJ I ^uj^o -j^aj JJBj 

* 

?Sj >»/'ifl <j_ua j ajifl J^Lw I_4 j Lou jj LbjUjj ^ Lit i ^ n Ji n J-aj £j IJ d* Li Lu ^LuLi dlij 

4uj jjJ I 4 Kt Li a LodJj cILaA Oj £ j^jSLJj , 6 j^o LJ1 La, > I i^-v 4jlo ft ) ^aJI jk«V I 

~ A 1 kJL^aVl ‘*1 L 4 1 Kl I 4-LjljJ! 4 I J I^JL I 4_U-uJ 6 J Lj £-a I I 6jLjJ 

ell~n 6 JjQ-k (t OJ^ J n aj <jV dJJj LbjLaj 5 lay 

. <JjjJq d> Ijlal Ajau ^iu ^_ll I jaII I a I j-^. k-i Lu^V I J LJ I 1 <ajlftl I 


JjA^.T^.1 I 4fl lrf~l jJ | _ 4 ifljfl-J | Jjjj I L^J -“lA.K'n, I ^ I - 4_U IjjJ I oLuljwiJ I I 

CjL^j J CuS .. dU J Jvo ^r.ji LlJ .oLujaJJ ^-flL^VI jJ£. jiULi -Lflfl _ jjGj ^jJoLLaJ I 

oLj Jl ^ *>- *vj oLUL oLjJI JJ£r Jj-o - I d*Lj^jj uL^ ^ Jjjj 1 

(ja-LLLJI Jj a jjiuVil (jK oI ^Jl jjj...i^LJI —k j Sj , Li_uu <JL _ 

Thompson) CjjJI Jia 1 ijjjj $]JI oL^jj ol j oU-^JJ .1 ^.'Wl. 

■("AT 


Vi - 





Lj oljjAJI 4J-0 ■ “i‘l tl-i Jwijtll ^im I c^IjLlJI ^.Uil -^L-ill Iaa 

* * * 

jr 1 1 /N ‘ V I 6^-L».i^a l^-i I VI i O Ljj a! I ^jA [j 1 ^ I J AC- oLuJl AAJ ■ »^i I i.llU 

., Ij] ^j^UI {ja 1 j -&I J^jSj L^jI VI <oLjja 1I dh° Ijac. ^iAi a 5 jl <vJ^L^l>-u^U 

6^-uS I j I lie. I ^ 1 A1 oV^L-u jl t.i.*-o 1 Vl - cj I lihl I * Ait - LojI j jk jL 

<0 LjJ jV *tj ■ ■■ *11 4 1 1 a 1 J I » i*> i ■ i I ^jjJJ j L 11 >-> I Vjj rt) I olj^)tal]l 

. LaIvAC-I 6jjji) I 6 jLjJI uinu Lo-o 

jJjLj L^J Afl Llj] I ^ A il | 4> nL U , , «w U 1 ftllli iiMiii Ll J I jii tt Lo^J 

11 jjc. 


^ic. _ £ Ijj I V 1^ ,\£ j I ja'.I I < flx^ 6 Jj Luw ^ * 1 tin 11 I AJU j 

Howard^) <jilj^l J^I^aJI ^a - J5Vl 

^ *A > ^j-AJsJ jkjJj I 6 Ail ^-L- - jAjS Ack ^ji\ - j^ii-Lal In JI J[j a cJLfl^li aUj£ 
^jj^»-A]l ^jaA ., Ijl I jljjl jLmJI Li LiK <j| iJ Jb <*WI 6Acli]lj .<A»ljjA]l 

l fljiA 1 ] I I_AAjjj (^III g nVd1 y^ul I jl j »<.~1 I J _ LaLoj _ ^jjJU j L wi /j I 
j-A jLulII jjj (Jj i^-uQLii I AjSkXQ ^il I i *U oV I ^jjSJ Jajii UJ V <jLj Laic. . .AjA^JI 

L i>^5Lill e-fll 1 toV I ^ja cJ.. aU j j-oj --v 1 i.jl I <jljj j^j* 0 ^ d i ^-»~q I ,Jji^-k-v a ^ lij| 

Vj i^L^ootl &^j.LLo 6^j.Lii I ^_fl 1 j t^aV I ^ In^k ^jl Vj ,.lj-A . I jS-Lo L^jLjjJ ^ 1 r %il 

■ I <J I Aj ^-fl Ijiua jTUj-« ^jLuoIi Jj xA-v a ^ llj I I d ^ ^ » 

<oLi_l=JI ^ja Jjt AaIij ^ > Ail i A£.I ^L. <jjIj^]I oLujIjaII Jaj 

^ If 1 Aj^j V *1 I OV I^jljV 1 d t ■ . 1 1 (j ,, I jJ f Aj l 1 t- *d I 6 AA * ^ ^ t-> 1 f^ l a l >. 1 

J_^A3k ^|-fl J ^jAaa! I l^XAXJJ oV^LmJ I jl uj 1 \ *OV I '”■! *V tfl hi I * 

. 6^p.ol lj 6^!^ j I >- a L^V I oL^kitil { ^_a x • 


^Jc. 6 jAa 1I jjLfl ..6j^iL l-o ^i£. Sjj^aj Jj^JLL Jo-Ujj ^lll o(j-Mail ojIS Ll^ 





ill^L-Vl 


I i jjiLix JoLujI Lf) ^iH oli-uaJI a» 1 oUl j-S jjJjSJI ..U 1 »*% I jlx. 
1 1 ■ rt I j2>v *_> j ^ oloLLaJ (N^Ao Dwelle ^y.) uJL^Ij Dwelle aa.j . .(JLaJJ la-4 

tjLitijVI /y> JjJr. jJti ^ AaIj (j-ijjjsJI t LlJI Ja»-a ^^u-laUajil 


jit iJLt li I () ' Ai i jl " Jli—Vl &J-A 4 muuI^Jjj . ‘CAu-oJ I 

L&lu <( Lemhi Russet * iuJ I J") J ^jljSU I jJqj-J I JVA. 

<J^LJI JlLo) jl iJ I Ini ill I JV—3^ jliJI Qim ^VI (fl 4 A* > Jj^A_» 

oV Ijau V I J£ - J-iu-il I ^jji - I 3^-° I ■ • Lea I ^ "■k ^A 6948-4 <jj «A~J I 

3-° 3j^>^ w “ I ^ti jlc Ci uu 4 t A a ->. 11! ^ I Lii L*J I SjdiU < imilLi 4\<A I <jj I j^J I 

^Jc. <J[c, 6jji olj 4Kl a cjV^L^ 1$ >j 1 3^ 3^J * 1 K jl I L<n j^k.I J^Ll. 

jV l^lal fjj}*^vwt I <_Jl£. Lfju-^a. 3i» L^i VI \ ^-kkin 3^ jlill 

3li I n\\ I fjjJc. J-al ^Lljl I ^-fl &j-u£ll SjLljJI " l $ >J l() ■ A« . 

* 

. tku-w JLo LfjLj j J Jjjn/it n 


JUill 


f Capsicum i^J I ^ I^V ^3-3^ I oI fl I 3-° - & ai^- J£ _ j La jV I j at jju 

^ j^jl ^ <C. annuuni ^ aaif. JS ait Saiklj 5_>*j jjjJI /] 

. C. cliincnsc I ^ jL43I 0 _ Xj , frulescens 


L-ili.- oV I o* - iait J£ ait »jA^lI jLijVl Jij '<• I...j j 

JLaii I ^_o f J 1 I i , fl Ji^j t I <^LaU I akt ^ tr _ 4 ij l^v^l I 

.I SaLij 

£j> C. chinense {y> P.I. 159236 al^i...fI w ifth 1 |\Suhramanya ^li jij 
JS ±ic. jLa^VI Jill C. annuum ^>JI Delray Bell 

0_>$Ja ;<AwaJI ^ Ua^j I « $. m JjV I JjaJ I jlSj ,jJ| JjV I 3-a Sait- 

< *• -vj -1 1 ■ -4 -w lihJ lj iJlil 1^ ^ ^ (j-® ^3*-*^I 3“* 3^0 ■ ^aic J^ ale 3^ 



- i-UjlJl 4>+^- tjA ^^Jlj I Cljj — 

<Saic ^J£ jlc <Jluo ^5I^.u ^q! i iaL L^jj) ^j ii i i i j <LLi o l > i^ (jl 

.Sait JS aic. ^jjo jlSl 4>?j ^ ■ i -° <£j^l ^* k jj 


ja*j <iua tjl (\^A£) Tanksley & Iglesias - Olivas jl».j ..dliJ IjjSTGj 
ojK jjJj *ajit /jLftjl 1 - V IjJjj jjjlt) C. ciiinense £^ill ^ Sj^kl^yll a.tiitll 

jji jLftjVl (Ja^ O-iaJbj <ijljLa _ (ajifc/jljjl N • < fl 1 >'.<aV I J■rfVi 

1 .jJiSfI l jic- <_uIjjJ( JaII i>* £Ll 31 ® L$_ii X^JIj _ C. annimm £^i)I 

• r Ijji V ul£ Luj <iueJI aii X-^L ^jj| oLliail jjt (N'VAl) Greenleaf £jj 
iji jU^VI Jaa. <L^, ^1 >Lojj ai (\^VX) Barrios & Moskar ..<jjliUjj 

. (jjljj JaLc. t$_j ^X-».~u jiaLkt. 

. UkJJc. j.ajjj , 5jjtj_jJI JaIj^JI ^y> JjJC. tfl a A^u S_lX J*I«H Sjaj JJUJ 

Iji UadUij JjVf I jIaj (jjSijj • luljJ ^Lolc. TV _ V • jajj _ oLaIjjJI !ji 


* ^^ 1 j i'i ilI al ^lr o(auIjj 1I jj ' j ~yi JjIlajjt aLVI oljLij jIaj *~y^^ 

I 0 "“ jLoj jAA Ui IIJJA WJAA JjjaLaJ ^« L.’jll 1 jOaJ I JjA JjV I jLttJ 

Sj>« i/til jLaJI ulc- 5jjL_u > j > XII jLJI <&a< 3 (j I tjzy*-1 <Aofjj ~ i A j i IX i j< -y d II 

.(UVt Khalit l jc.) 


JilaJI Sjaj jl ,') \% Pin jjl (\^VV) Maksoud oLaI^j y jiij 

»flj k« i rtl I jLJI <AaoJ 6jLjuu v-c t <jj| t ^JI JaI^o-11 ^y> ,*)La . 0 l j] A X — ~ ■ 

i ajjjuAJI jLaJI <iiA i <ia lal jk^tj aj^iil oLliaJI ^ja jjjt. j_ yyj | <iL^aVLi 

■ /A' jajj jllaUl ^jJc. 4 AaoJI CjjOJj 


jJjla.LJI ,_ > A» i ^jl ia.jol <A.L,qaj Jala]I Sjaj jjxi . ■-»■ j* laUjjl Jatjjj ,, lii 

fS-jjj »jjXH j I jjV I Cj I j oljjUl ■ .lA.~*ili >J ,.<ll jLtall <Aa<sJ . .KV.VI LSa Li jiifcl 

. <itLa_o <jj Ijj Ja Ijc. I a j i« X -- ~i . Jj r.a . | ,. till j 


vv 



oI' ! I j + 11 ^ j 11 ■ ..,*1 1 '_^ui_ u >V I 


jLill 


: yL Lo - jLuaJ I 3 11 n^kll - oLlJ I ^jj-0 Lfj ^xA I I Jjl fl* ^ l I ^-A I -3-0 


; 4 \ t uiTfcl I <Ll.,.l 1 | I j t <J Lik. _ \ 

Ij Uj | ^ | < JaA£ <la IS ^ I < Jaifl ‘Luj-o I j LaJ I - ^Lua - oLlI) I 3l5^) J 11 ^ ^ ^ ^ 3 J 

4 % a 4 i. >.\^ 1 f 4 t . ,p l I J] jSj i ^<JLoIS J l_Aj I £_£ £>^)S Ij Uj 1^1 <<La IS Ij ‘Li-ijA 

jLaj cDj ?jLl^]I y& 3Ijjjj (ajSjII jLajVI iLlSlI jl <_u>U 

pjar I * (j-k-u f y uaJ 1 j I 4-u^l I _j Ij&jV I L-q j* ' > ( j ; ^ I Jj 11 j jLl^JI 

_ j < n%'i jLlxJ I jLoj 3^ , (<jjSj O-ilS l) ji*J ^sJ ^I <(<jjJlj CxjIS jjJj ^ 6 J fl 

3 ^ ^ II Cj LajJJ 3^ flj ■• IjkJJ fJjjia O-fl^J LuJ I (^ n-i> JLojSI _ kdbLgJLt-u^U 

<» 

*\ < nVl 3jiUI Ij ^r t In il I JUJI ^jnSi > i U^U <^JLufiJI jLa_Jl 3-6 I Jlj j£, 

uUI jA ^LajJh t 3 IS . , IJ-A J^Vj . LU I g i A'll I <lx| l$JJ-^ 4 J JJU LbuAjLaJ 

* 

, J^jjS — jl_L^kJ I ^fl _ I 4 ( i ,^ l 1 jj (^ I 4 II -V I 

fl I jl_Ajlj ^ llLj I (J-Aj I oVU. ^ Wl-fc ^1 I jjijAJ 

JoAJ ^-hj - 0 d^l-3 ‘(monoecious CjS^*l! s \ l^j ^ni>J \ & \ >j .*■ ! i\1 1 

jL*j| .(gynomonoecious) <iol£ jL*jlj <ij>« jL*j1 ^^“1-5 ‘(gy noe cious 


((hermaphroditic) iaii <L>(£ jL*jl *(andromonoccious) <L(£ jLajIj ijSia 

Sjiia jL*j( .(trimonoccious) <L>1^ jL*j^j 

.(androecious) Uaa 

ikL aiL« ^ ( gynoecious Jl <11=*) <i^il jUjVl ^tlil <iu^a ^ 

4 n i J I Jjq I^jlJ Lij e> i q~ h i I oti i *kl Li _ a j i V u _ jjCjj ^j-LzJI ^ ‘P 

,JII t , -> J I a .u-kj jjjSj :^Vl <LJ5 ‘-^11 l.ij I iLaLaJI oLiLil!l jl l~J * ■ h ■ 
<AtLaJlj (FjxaJI j_a Jcltli I olxyaJI kJ]j uJijlij .eJJiSk jl j^JU 


VA - 



_ I -V ^ Vft'l lj c <J Lij£qj ■ I <J I J j 


lq > jjLuJI I Ij^J <ioLJI oV^L iaJ 1 .<Li_ujJI vJj^-Ui(j <<hL»U 4_uIj^JI 

isogenic lines ^_i L u ll I ^jjIj^I olj oV^La-uJI ^ji \ o ,-lx.l 4 _uj-LI jUbjVl 4 1 mu 

jjjj ^jJI In*-!' i*vl I *C^jV I pi > k-^11 ^°J ^ ^ ^ ^J-JVI iJ a~*. » ,^lll 

.(\m JjR obinson ii^jVl <JL^ intensifies 


*£^ m (androccious Jaii 6j^Ju jUjl r ^) <_$i) *jjSjJI Kubicki aij 

3 J_L 2 ^j A -Ju L_J I <io LJ I o Lj LuJ I LaI 11 t l\ I ^_LaX I ^_i 1 jj lx. L^-lA 


, « u l I 6 ,\ 1 ~kj ~d I 

• Fj M : L_a liilljjj! I^jJ I ifl ■%. 11 jLl^J I I <JU. ^ | 

Fu^ 1 jU ..(mm) <loK ^.f (M-) 4ajj^o rn *U-J (j M >-d 1 jj-a,j Ldi l ij 

»? # 

f l .(F-)SjSi- jUjl Ll > LoL sj LJLk oLlIJI L] Lq_la ja*.!I jjx L »t <lLJ(j 

djLlxaJI JjaIj .(fl) <jj-u4jjJI jLuJ I jj-o JjV I jajJI jUjVl ^>Aju <Li U." 

La^ Ifl <L lit I f*d I (JISLmjVIj < k^ a 11 4_u 1 1 >_i l jlJ 1 / 1 > j At . > i p“ ' “ a 

: eA 


JUJI 


tAUA' 


gynoecious (^A 1 ' 


M • F- 


monneuons < _ J SL_^J. I i • j ^..~lI ^ . ■ -^j 


M - ff 


hermaphroditic mmF- 

androecious jSi. mm If 

Ie 2 zoni & Peterson j>) 5 j!uJI J^l^xllj Sj^aJ.1 olltaJI ^ Ji. <JS eJJj jStuj 

- M v^^? 1 Ai- ( M ‘ 2 ) >=>d Jjaj (\‘\A\'j ,ezz °ni aij . (\ A - 

^ u 1 < Complementary 2 i^< ■ <i_i_ > kj u ..'.-wl l a ■- ^ . 

■ ^ JL>f AJI iajlill ^jc. JjjjjJLI a.id.i Joojjj M-2 j . M 



^^^^— pljliill jji I i n*M I - 

jjO U. ^La. ^1 <£.1 j^]l ^y, ^LVI jjt <51 jlj (N \Y\) Milter & Quisenherry j 

; <iJljJI I <4_u^o ijAj J^l 

jUjVI <i-a J£1 6 jLi-t-u o^-t « La^L^.^ 1 ^Ij^ll ^jjLAl I fJaJU> - I 

. Jj L 1*11 6 Jc.Lil I 6 Sic. Jj£- 6jp5>j 1 4 fltrtj j ^il I 

JJj jjc. - <!u>a S^Aj Jjl ily° - LT® - V 

. * , Y _ * , 1 "\ Jyj <laj I Jj r^l.1 j f Lj l i n\ <jj lx. <XjuaJ I d j-A vlujjJ J iZu&J > Cj LlxJ I 

CjIj cJ&j ^J 4fl is\\ I 6 J-4 ^jl VI i. Jjjj I oL>j| 4 x,jj_*j ij Li^V I l q*>1 a-w I ^c.jj - _=h. 
SjJbj Jjl jj|j ^ j*.LiVI JJx <Ai^j <jjLLq <jSLa1I Jj^v^II <x*-oJL 4_laAI 

,oU 


Jjl j » 4-ta o^^lj olUjI Ig-ij jj ‘.^ iliu> jjjG 4 I ^15 _ J 

. jL_JI 6 J£-U ^j£. JJU I 6JAC ^1 6 j-Aj 

pi l ij « LJlxj Ljjbja. jLoJ I ^jjlj lai njlaj jLajVI JlC-^o ^li JaGjjV I _A 

. • j AY <juaoi 


ii ‘ ‘ J^i.gl, I ^ill^II yU\ j}\ ^LAJI oLjLu . . I J A 

. Jaifl 1 4 U I 'i^k a IjU^I « lnflfl 6 j£ja I^LaJjI _^JIjoJI ^Jc -Cjl^Llill 

6j^ill jLbjVl au J^G]I Ijjlxw Lll^. George j 

.accelerator 4 jll^ 1I ^Jl euG ?Acr^ a^JI ^Jacl <4ujll ^La^jVI ^liil ^Jl 


jjJotl ji) jLfjJI ^ jL*jyi _>ijj jjlo >k’l Jxa. O^-j ..4jjtlLLj 

■lojj Jj uA*" P° o* l>± 4J .delayed flowering <i^a]l ^Jl i ;df ^ojJI 

.^I^VIJL^Vl^JaaJI Ij^ 





' ^ a J \ < ta nU _ Y 

I 4 ii .■’> !dc ^ajJ I iku <n_LLo d^lj jjj-^J.1 j-o-JI <i-^3 ^ ^%1j 

i^Jjlj jit'tjj .5_oLi ^ic. 5<JLuy r'fcl I Ijjfc j_jI i.iflit j j^tii 1 l )\$ 1 determ innlt 4fl« «*>1 1 

, I n-de ^A jj -\ n iIh^ I 

* 

«LoJja-kl < tAjjLa (_£jJ <aaII UU oUlJI Jt nfc > ^uIa _^kd 

<j j-Lal> ^aJI vJLua^JI ^J] 4 -lj-uj hi j-o^>)l JoaJI liA iiLj temperature shock <jjl^ 

<J td jaJH jaLi ** jlx * tendrils jJlaJU d n .^- 1 * i a jj . "blind" ^aj cjLuJI Ijjh 

.Uj^Jlj 6j^i)l t-uSjJ ^ Cjljfiti 

->- > ^ < tall I CjLlaJI 4 Lr> ^fl *» r JjLJ I ^ Lfl OLU I ^J^JcJ 4 11 .. il I ij 

_^a_J I ^fldw ^"klii I IJ *COmpact £-QwuJU j-alll Cp j"h 1*111 I 

. CiLii! I Ci jaiaa i j dh , ^- L=3fc ^J ii i^l I ^ j^jj . dwarf I 

LajjAj I 5 jj i i cp cp 4% a jli I Cj llL^l I ^jl j^jjL 

■ Cp jj 11il l 1 JJVI A-ki ^jiI ciLlLJI jjjj p-v<ixC ^jJc. 

ja V <jilj (Ci la-o^Lual I JjJn Lf* ^jd aJL I jaJL < _ > ^>LaJI de jJjlsJ I Jjl I a*\ 

4! _> ■< •» I 'Uaaw <JL»j aj^a.j ..in-de Lol .pW\ Kauffman & Lower) Lajjc. 

oLluJI » jjk n . nJj . ( NW»George) jljjVl SjjS <V>iio oIjLlIII J»-a. ^1 de j.-^11 ^ 

oUlJI |Jji n*> * i 6 j-uS CjIj^G I 4 J, ,^/VI il ■ -~-v H < i-^\ l ,^.11 <jj^i]| ■ t*»r 4 »y%l 'y 4 i a A | 

4>> ia.LJ.1 5aa.j ly* Jj» A-> 0 ^yicl ^(n| k-tcuti; <£.Ij3H CjULojij < jLqjJI ^yt> 

- J-ajJ f <» 11 In CjVL*. 

C. salivus var. hardw'ickii ^LUI > a'i.^I I ^ LiLa 5_>ijS iijL-alil oLi^a oa^.j aij 
S^JbUa ^0 4^ia.J <4jic die. jLoj 4JC. 4,1.:Jj-o I jLiJI ^ l^JLi.jl |jiaj 

lj-4 i_i l*ni <jSJj • I j ji L*j» Jjlalj jJ^I <JijLa. ^ ln»j itifk MjloaJI 4jLluJI 


A\ 





‘^K Mil I <jjltA±j ((jXjjjA _ 1 ^y LfljL ^jtjjjj ^va.,-^11 6jjj-L-a ijLaj Jjl ^jLuil v tunl I 

H£j& i 11 > n UhjiaLj <<jjJ t IjjM clljj-ijl I j -v U ■ ■■ ^ Ir J < A j LL^ <jjjj ol^aj i j I ^ I 

j , P.I. 183967jia) Jji Cy* O—mjjJ <jW-tu ^Anj jjl ^^Jc. ^1 ■ Aa .. IJU . y 1$ a» Inj 

oViL ojS Lo£ < facultative short - day LjLua.1 jLfJI S^xiuaS oja>j (P.I. 215589 

0 f 
SjliJI LaUit VI jJjj j»J iua. tLjliil jl^jJI SjJxojj LJ 90430 (JLa _ I 

Lj^j L J < \tii ) j-aVI jkT<Ijl^ji jkT• 6jl^ ^jljo <nL_ti NT ^c. <Lij^>A lI 

. £ q ]~> II j[ 15.11 miVi ( jjLuJI ■ »*■■*»! I I jji ^y a \ lfl~u ,i *4l 

C. sativus var hardwickii ys P.I. 90430 ibLuJIj < jj 5~1 I . 1 A.T. VI iiinl iA.~.J .j 
_ . .t -k ~ W I ys Cj l j;^J uVj iJVJk - Ja^a-La ^ JJCi j I j ^5 ~ | , , jLiiJ I JU*j * ° ■ <al j ' ■ •- a*s 
. LJT AIaIj ' I • 11 c Ij^J JjjC. oLu /Jjlft. >11 jLai JJ£- In IIIJAJ 

lii jLoiilj au*j <«■-" a-^-nJ I (N^AV) Delaney & Lower JjU. LS 

iSpacemaster jLUl {y determinate jjoaJ.1 jxj]l <».n ^ ^Luil . a\.^ll 

.NCSU M27j 

I y& oV^L^i ^ 11 ii ^jl ^AA^ Kupper & Staub 
{y oVV-in diVi £-a i_»]tjJI ^c. Lolc. S_,j 2 o I j oj! 5 C. sativus var hardwickii ^Luil 

J[jJaj ((LujlaJI ^ 9 >fljl JUCj <jUU I JJC. ' l j-& J tULujJ ^^jjl oli ■ -nl I jLiUI 

f LVl J JCJ rA-LJ^Q lj LAj I yj i Ji<J I JblCj < LAjJaA ^1 6jkQ_J I ^luUJ <I 

Cilli^J I U uaJa <1* ijlili^iVI Jjf cfjll >«VI tanthesis j L»jVl ^1 

. jLlJ I ( jl Lijl~i i ii JI 

All !ijLol| JjSjjj 0 L 2 JI Ja SjLj ^1 (JaU ^Jjil I'jalt 

ijj-A lol l^ a ililj JV-i. ya UT ioLaa. 

i^i un olil 1 uj ^ lr. Lags'll I oV^LJI 4fc 1 11 a i i^u^ ..Dwarfism ^ I < a ..n _ I 

a '■ lj iy Ui Ltjl .aa ^llI jLaDI jjc. Jjjj .. Ijjj 

j5j . IjdSi^jj _ja^l S 1 9 1 1 a jLftjVl lUaj .*» m. .,i(j^ jV I 4tt.A _ 


AY - 





(jl£ gynoecious dwarf <j>uVI jji Prend & John ua.j 

jj£| O Lilt L jLill JJC. Iti.ijILa -jl£ Lo£ ,<jjl*JI <jjjjVI ijy flll Jjirtt a jjj jjSl 
. UI a-la. Ij jLaaaJI La-iic. <jjL*JI ijjojV I (jrv^.l1 Lui 

C. melo till I . fl'iiI ^jjl oLu /jLaitl jjc SjISj * I Um . -a. 

, I 4 JI i jlaiVI ■ -■«■■■■ jjj <var. hardwickii 

IfC-jJj dlt (J^lgJLu^U (J-Aj) jlaiJI ^Ijjj ^jjjLil I oLu 6 jJJ <jl 

jjLLLuc^J) Lo-Aj - <_u_ul^J I 4 n iolIj I <JL*. Jj{ VI , .Sdjd^o w 1 J%\\ I 

^Jj-o Lh° LaLolJhl lliL _ ^Lii I % i'u ^1 jj^La j ^ll I jLill I Jdc .jl" A^-v"t I 

,oUI 

I ^^ monoecious _JI <UL^JI cjLilII -»•« (u) I >^^ Ij^l^ 1 *^ d^j y^l 

* 

Ijlajl oLiH J- 4 ^) c 5 ^) andromonoecious Jl <JLJI ^1 (j /G.d 1 "^j ll 0 -'.-J I 

.( ^ \V\ Robinson (jc.) (ijSia IjLajlj <lolS 

jjj (j n' i -^ JI 4 j l_u ^ (jl ^G j A i(j i'i i>lI <jl (^1Y) Whitaker & Davis jjj 
G (j-iaJI r^ijj - 0 ^ialSJI jUjVl A-taJLa A (jaaJI Jaakj r^UI _>a-UI ^ tjj|jtitfl 

: ^Lill j ~ > i l l (j-lt Aa Gg i n olaJ I oLjJI J-taj ■ ■ IUjj < 6 jS j-o <lal£ll jLijVI ^Joa-a 


Jiill 



monoecious iij^o jL»jtj ajSi* _,l»jt ua^ 


A-G- 

andromonoecious <L.IS jL*j!jsjSi« jl»ji aajS 

r 

ua G- 

gynomonoecious iUS jL»jl j jl»ji 

r 

A-gg 

perfect la* <LI£ jL»ji 

\ 

tiagg 

AT 




cj LjLui I I i ■ ii “ 1 11 . ii > 1 1 LuV I 


fgy no monoecious La_Jj V A-gg^ilj^ll jjll olj oLiLUl jjl Vj .. Ii& 

I q ■ A« i JJj t gy nOCCioilS LjjjI I fl ■ 1 J j U > a 4 ., il lw Lol^x!Li 

^Lu jSJj ^V-^l Ij < 6 jSoil jLajVl ^ jj U, J Jtrinionoecious ^a.YI 

Jjj-ki J''“y J ^j -^«'l l j£j duai ftrimonoecious Jl iJL. 3 /uiu ■ i^~ oLJjJI 

. iJLJI 6AA jL$-laY g j a JjauaJ I £-0 (jilt Liu 

jLJI ^_lc laSi 6 jSJlo Juau andromonoecious Jl obLJI J jSJIL jjja. 

aij .oLull £^il ^iiaJ I jLijVlj Sjijl I jL&JjVI t>* Lin>L*^j ioLuJJ <i 1111.1 ij !I 
ab y ' .-I 1 Ur Ij (O Lull ? I 1 J | I I jl I JjLJI 3 h> £ <jl jjjl-l << J n’liii S^aJq I~|j . M l*C I 

. .andromoneocious oLi S^iUI t>SA jj^Jaaj , abrachiate UuJI Jl 

V oLlll ‘Luaij-ijJI jLJI _ androccious lq oLu ,^-lj _ LuLiij - <lj*Z 

% . Inflfl a j LAj t 

* * «. * - 

IjLoj _ UU. - <jjjll jLijVI gujj iua. !(_jiuaJ I <]La,j JSLi /jjj laLujI -Jj 

.^LAu ji iJjLL* IjLoi <LIS1I jU, JV I ^7 i LI Uiu jJ> 

Jfc jj ( andromonoecious Jl <JL»u ^UJI) a 3 ^aJt 3 ,L J I ^1 dilj aij 
■ 5 i oa oLua. J | I 4 J I afl ~i »1 <bj£.UJI 6 J 4 J 6jLd oVLa. cuinj aij , jjuuiu 

• ijiuaJI <JLaj 1 jjoJI j\ In ,ju JS <uijSJI J 5 ju^JL I ola u->l I *J&I ^y> 

J a il | < l*a i In _ \ 

(Bu ^yaj)l Ja.lu) J^klj (jaa. - UujuLa ^1 < Lulj OjS dua. ^ya _^jull <jLuia Ji »£aji 

I jJ>LI (ji 13-4 0^ < £ maxima » C. ptpo ^ Ji J 

juj] I <la.jj uua Lf>^ ~i 11 al~~i-%~> S jLu*JI ilL^ 3>l VI <(3-it v jJ I (jj 


Ai — 



- jiJIj Cljj 


I VI < I ill I j a "ilt ^jV I 1^11 Lu^Li US U11 jjU I <jU^ jji-u-i ,. C. pc do 

,<jJLJI jjUI ^jhq U5fl ^urtl ajLuuull 

i^lull jaIU ^IjVl US IjjUj jjjSj ^jlil! jjUI , .C. maxima yU 

,,jk j_aj Uc. n E-Aq j ,^^Vl Whitakter) ^ a VU XjJUI UUj Li-^'ha ^uaj 

Via a. 1 i ~iSI J—flj .a a pi j-jLjj \xJ* J-_*-fl ^jU 

.Extreme Dwarf^jSllI jj jui oUll * <C. pepo 

I <JU _ X 

0 0 

j.l«iiO - l>5S - s fl Tr^k 1 l^SJj < JjS * At l) 6 ,i 1"WJ ^uWl t 6 £ >11 LjUl hi a ^j\ 

Ulflfl s^Sjx IjUji Ja-w" 4U i... i AjflU JJj jUjVI ^JJ 6 _jSjJk.I jUjVl 

SjjjJo US id i^u ^JLla L^-la i_ij IC. pepo ^ pj^bj androecious 

C. maxima ^ 4.‘ L _L^j XI1 ji VI , C. foetidissima ■ t^ jjj gvnoecious 

.j-J^jVl 6jjh idt ^ya ijlAi^VI ,~i» j cJU. C . peno _«. C. Moschala <, 


I (■ llJI *tjI «r . Jd*-o ^ Uj^UJI oViLuij t_it'i.<->| Jjjj cilWi^.1 J 
- LJj i^LflJ I ^_fi - I Jj I jS ftj p la ■. Al I <5 Lull CjV JjLa ^Jc I jLu£. i 

oli^ULVI 6 J [ai.i.uV f jS>Ai ,. I jj_5 -JyuA^J I cJU JaLuj I ^ I 4 A 

jjl VI .J^naaJ.1 t_)LaJjuVI cLiall J.ULO ^ CjV^LuJI SjJkLill 

: (J -4 i^ljc ij^L ^Jc. ■—tljjj J j. 11 

. 4 n i l 1 1 i_ijL>ia) I £-a ^ I j^jJ I I ^JjG _ ^ 

<JJ I ' <iUa ^J| ju.iAiqJI Jj^aj j j\t- ^ Ij^jJ I . i X j~J I Sjjj _ Y 

. jjjj-iAJ I e LJI <J fif ^ t lie. 




f L<c»f.V) v i h-» n ^yjliiJI (Jji fl lll £jljj £-lj>> SjJA - Y 

Lg_JI e I Jill IjA JaI ( j_lc. *j *fll I £_o .^jLlaIaI a jail I^JLa ~. • ■ - '■ '' !<xil_uJI 

.Jb’uVji 


Bioniass^yJSJI ^^aIIIj .Biological Yield jjIa-jj 

4 |‘. I 1 r. K <iUa | 4 . ■ .■«. ?.l I lilkJI Jjjaj jji C- jj-iIj^JI . ' |*C jll I »jji ^_lc iUj Growth 

eLJacVl ^Jc. jfl ^ t | pIjaJI ^_j^j {jC. jL^JI J_Jj ^ulj I ft nj n p I JlL Sjju^a 

^ flV I J I ) jjJuJI JA .J (JjJL -0 , <_ljLl1) I 4 ^ 1 n iV 1 <_ki-u <jjtLo !<jJ liAlflVl 

^y-i l,ij n JLau| j^ai 'y l I p I JjJI ^4 ^-i I J Sp li^ (oLuJ I ^)-Q 

_ * 

. jjj LJ I J^oill fcjlij Jj . 1 I ^joj <i^L*J I ^jic. V-Jj (jj5LJ l^gjl aaiSVI ^alll J^jL-o jjb 


4 t Afl^k irt _ Llju-o UJ I Jj t ^j \\"k LI I o La joi ^ I _ uUjjjjJ I o L^jj ^ I ^Lyij 

J_Jj Jia) 4 U t1j 11 Q I Cjj-UJ I oLkjJ <jl V| < <_i!jl1I 

. <j-u j . o -l. fl <^jlAj d m fl"j a CulS (jjV* ^aj JjJLaj IjjJSJI jajJI JjJ-aJ t j LaaJ I 


.(\^\) Scully £^a.ljj . ,^j^ajL\ Ijjt (jt Ja^sLaIJI Jjji 


Jj LJj-jsIaJI ^ a ’urt jjjj (j^Ji rtl l cljjJI !jic. Sjjill u* SjojS oltolj^l OJ>J ja 1 
J I... S I ^jll jli Jjifj Jj*-a jjl ofjjj .Michellite 62 "VX .jj.1 i.t’.>«j .Red Kidney ,jjjS 

,ji <la IT C . j l i . M i a » ft'l . rt ll ,ji (jJc. I jlS I ^ I JjJUoJ I y Jj^jSJI 

4^jJ jjJc. L a ^-il j JjVl Jj^ll oLiLjj j jAia-qJ I oljLij oils Lllu -(jjjS Jj ■ a~. .^11 

<4jjAj^. CjLiiLiil CJ_>4-l=l oljljj jli .. |jilA.,.rt,l I ^ ^j«jL^j]l iJlc. 

^jJ-JJ .iJLJI JjuaJ I CjV^Lh. j j 1 a. nl I j-u La 4jjAjji I . - 1 J J .*ll.\^ 

JjLj JjAa) j _ i 'i fl. r-.l l llK ijjjjj “i-^-jJ ojl^ oij •J-^l lj-* CjY^L-u jjA_»j oLjLull 
Wallace) a . a A . m ^iUall ^a jui. JI ^Jja^j s j . ^.1 1 . ...K | jLt 

■("V\ ^jjja.ij 

olj oIa^ ^Lai iji Uj-^sIaJI ^ya <JiLu. \ \ Y (\ ) Scully & Wallace ^5 jaj 

• j2j LoS - 1 ^ 1 AJ fl - oLfl^LliY I ^ya ll,.,. . *J ^ J_a I Jja. ^ 1 Lj 4 I . 








JJ->!l 

U._*il 

Ljj Y\-Y# 

jLftjV 1 jjl ^tljjJI ^jb S jiil 1 

LjjAT.il 

^j^iJl t^lcf Sjii 

Lj, \yt_v. 

^Jj <tljjjl ijLil 1 

T f ./ f ^.oAV_A\ 

ij ijj^~,Wl 1 1 

T^N.AV.TV. 

Jj^jl 

Zio./vr 

jLaaJl J_J J 


(j-Jjl (jJI fiLVl JJt /yJ-jljull Jjuaail) J>wiail 

V® -M 

jjiJI Jjuiij) jjiJIjjjjSj Ja»j 

fJiAf/f* 9 i v - *i' 

ij* ijiill / jjjJl ^jLflaiVI j-olll Jjxfl 


Jj k*\-\ 1 Ij <ja 11I oVjJUa :^0 JSj Jj) 11 ^Jjj iaLjjl IaJj 

I^J ^IS j^_ill oVaa_oj U^J ^^Llol Sjlij 

1 1 £—a (r“) L^JqLujI J-abua ^j!S 1 ^_a oluLllI ^^ ^SVI ^_uL_lII 

<jLJu I j LAjjjLj ij^ki ^ifl UJL>^ ^ *-^LLa I & Lo J . ^J l^l] I ♦ , A1 j * , V \ 
^Jc. I IS Jflj ♦ , ♦ ^ I ^Jjj ia LujV I J IS i"fc. !j[^i^2kJ. I 6 J-A LJul I o V I 

fi 

i LoJJ i A, 0 JJU jLfcjVI 4 jlS La aIc - <jSj^ oVl illJjji^-U 4_iVj CAi - J j i^i^v A 
ifl^LjuI I ^xAjuj ,/ 0 V j T JI <A"J I JJ J IS lajjcj i <£. Ijj] I Lsjj \ \ T , T Jju gu-Al] Ij 

J^j J^a^J .1 Jojj <(\ - i) JSai ^ Ij jLa^JI JJj ^ 

. _ i) JSJu 1 j j >aJ I e^LLal ajjjj ‘jLfcjyi ^LiVl jjc 

L^-LUjl^I Uj^aUll uJll^ol SjjuS oLfoti.?kI (\^A• ) Coyne jSjj^ 

^ >*j fjLSVIj <tljjll S^IiJI J>L ^ jjj-i ^jJI j-oV I ?<ujje * Al I SjIaJJ 


AV 



ilaLJ I ^I I I 











lt* cijj 


u' dull JJ£ •“■ j-LH *>“ (X® - - ,A3i 

<ijjj d. ij . ^11 ^II 4 11.. 1 . a_iJI JL jjCHj i~11 \\\ I jLajI JLi. jLijVl La*ia£. .i 


■h^ 


. 5 i‘ij,a1I SjliJJ d i. ..1 —>11 UjowoliJI i-jl.i./ii jLsj| jnt^G a I .. LlujJj£ 


_ 0* j.i 11 Jj)i/>-> 1 I ajLj dlj ■ .->■ I ■ ! Lic.11*/i it L*oV I Sjla ajLj>j - JWI I—fl i Jo 

./v. 

JJ-laJLI jJC. I^e LaJAJ di.iL j_Ju Uj.^Lflll i_i l.i. /I I i_yaJU Jjl la£ 

aol JAS.V I aj.All [3 1 A.jjG Jja-aj climbing I ^I indeterminate bush ^ ta. ■ jjI 

^ajjAju ja -^ VI a^* A ll jJjGJI liLa a Liil I j . ji^LlaJ I ajjj . d. '1 . da .a i \o 

(j I I^J I . a^dj Lla ^aj^V I a^ */>L 1 (J -^'j* ‘ ar a I j-aaJ I < a . t\ l 1 ^ LL 1 .'.I I 

^ 9 L l A- 1 ^ d 1 111 j^yi ^j -A a 1^ j a ~J I o~a 1 d % 1 n V I^ ^ajaV 1 a^.o. Jf d 1 1 -kli.. VI .'IK 


. Phylochrome 

Jjt 1 i P i ’ll djj j . Al l 5LJ j^olil! oLLj LlVunI . ^j]l £ j .^1 1 jj| Jj ■.~j 

L^ajj . jiuaal l ^1 c$j J> d ll I Jjc ^LJI J-aJ I jJG {jC. JjLdl (JaaJ I 

d 1 1 1 L i ^A L^-lLa a .—fl j w"d l CiLLdJI ^-\ ifl if ja^LLl I bjlA a La I ajjaaoJLi d‘. 1 it. .. V I 

,ja11I 

LLUuil 


(jljjl J>a d'l ml jLliil ^Jii-iII alljJI J.Ajlaj jjiaJ I LLILJI j|ji /i-> a -l&JJjJ V 
I j Lla 1 L .1 | . i 1 i. |j CjV ^Luj . a\l~-k 1 ; I ^ ~ ‘^j Li.a I 6 JX 1 dJ J J ja La-i ) q i Cj LJ I 

>»VI oUl IjjV I I ■ cV ^ Ij < <? ij d A-\J | l^_» |^o_i <i 15S 
j IjjV I L iNLt-kk |j i < mj t U11 I I <; li_J I LflS jjJj 

^jJ^j La£. - I t LlaJ I JjJLo <J-Uut I ^xiLli <-q I 

<^ ^^ ^ Bhagsari iillj j^»u aiflj ., l> J^J I 4 1 » < *U11 L aj|j_lrJI 1 4 1 lr. 





qIjLiJJ I l jj I I ^ ^j|j ‘•■■*11 i ni I — • 


t Lull JjXo LlaUft.ilI CjV^Lmjj t—fll I ^jOJ Ijft. 6 Cj t Jjjxj QI ^jJ Ij 

I 4-Lft Lj ^y*j .Jj^xaJLL 4Ja-uj-o Cj Uplift VI dt <j I V| I 

* 

Harvest Index jL*a^ 1I J_JdJ <_JLc. iftjjj lUn^o _ <j_uljjjl 6j-A , Jj in-^ 11 

,(.,M = r);:jLyi 1 j^JI 0 «U,l tr k J ,^JI jKUl^,,(\. .X_) 

cLill^l^l 

• j j'la 1 1 ( • ( ^ 0 ~ f) i_fllaJI , i i I ^Lul i ylc. jkl 


^U./. ^ _ o,. ^y, IJ ic.) aii .. Leaf Area Index <-^l,...H JJj Ui 

c jijj .iijLLlI i a f I yu i 11 *<i"h ( jli l (jilj < jl oaj - c.V^Luull 

_ 4 a ■ ->l I illt ..CliJjj I <^l a ui I jJjJj ( jj oV^LuJl oLj'Aii.l 


- aa I L _ < I UVj 1 1 


!j» olitaiAU ^LuVl (\) Bhagsari & Ashley aij 

IjjJj La I-Lajj 1 1 U I Uil l { y t ^jljj I fl'i i/> N 0 jjju JjA^xaJll 


Leaf Area «L3j^l <^Lmx« ^J_Jj Lj -a _ I^i» Lui _ <_ulj^Jt ■ ■ ,c ^ Ij“lI “.qI _ \ 

jjii |J Jjx^aaJLL <a.^»lI eitj JaLjjl ,j£Jj .jaill S^^Qilj aj^l!I jj i'I-ajI I J^IA Index 

,Luli 


'OX <yi *>V£ Cy> S-^bM uV^AJI tLjJI ^Laa £jlj3 - X 

.iuli JS jji X^ J£l J n .uStl 

\, M ^1 *, AX {yt _ J$& _ (_gj. A-a1 l jajJ] ^^All fliJI j-jljj - X 

■ ^ya • ,AA _ • J^V Jjaj ,<AA,lj.il] JjVI ^LJI iu(j/X^ /j^jS J4 xmS| 

.Joia ^jVI < u mII ^ eiiljjLjjJ) eit cul^j .^lill ^LJI ^ 

LflLoL*j> ^y oli-Lu. ^Jjl J*j - jljjVl jjji (■ IjiJI Jlalil JoiLa _ l 


i aijj 


JbVi j~wi j /vo ji /r\ ,/w ji /ir j* jL^ji jjj cj j . o 

•(jUpN IT** 1 

<Ll$j *-jJ) _>$-!“ (J - (JS£ - I j ft ill JjtAll pllJI ^jLua jli « 

+ * 

^ IxJ I ^_fl ^ , 0 i — r Ja Luj V I ij-o L»-4 j j t l 7 ^ ^ ‘—A UJ I L LjA*-o LLaJJj^o (j.^ I ^uij^ 

. J liJ I L*J I (• > ^ * = r 1= Luj VI Iaa) ^^ajljj I I Lj 

Laid VI Jj) i l L L^Ijuq I Jj) < n % t Ij t jl >n"hfl (JJj ^_ya JqjjjI _ V 

• (jj-^ I ft ) 

- sj^j i A11 j^aJI Jjj t of I *L1 aII t/i JJ I 0 0*14 iiijj {ja ^lia.LJI iju-tfa^a JJj 

u\j frLAtl) jji^JI JLojiSil J^ljJU <jl£ Iajj - 

* * 

LqJ oC <4^aLA. 11 Jc I U-ji ilulj jJ iilaljll <5 1 tlf JjiAll <= Lull ^jLua 

. Ig-u 4_JS Lf i <i j_jJ I <a>Lu.0 Inmjlo J <-u Ij_jJI ■ I iS Ijjl I . *l~»-i~ 

_ UaLLJI J!L» .<ia Jl oIiUlII ^j^AUI jaill jl (N^V) McLaurin & Kays jS-Lj 

■ ■ a* ^fl < ■ >--H ^aJI jalim Lajlj ■ If] 4jjlal I oluljl JI sJjlPoj » i >—ftAjlu V 

JJ ^LJi JJal SjJdJI oljaUI jljjl jLuC.1 jjSuj <ai Oa)j ^jll jl^H 

Jl i j■ (Jll SpLi^VI Sjui ii jl dill Jc. .p^msJI JJ L+J Luaj U J im 

<Jlc - '■ ji Jj (JjuaJI cljjJI Jc Lfljji Ifxa j r iil V l i j iLajjjI <-<ujiII JjjVl 
5 jjfl t-> jfl . -. t I p (ail L LoL j"* 1 ‘I Li t ^ la a fl fl l La Jjj l a‘ > I'k O till I 

JL*J I LLLLlJI ■ «*|.^ iu-oLaJI jxaljj . Jj I |~I 11 SjLjj oLJI JLuo J jljjVl 

- ^-i-ujll JI Jo UAj^j Jll j IjjV I JIa^| j« /l ♦ jzt*i ouj (^all Jewel I 

, j l I Jjj _ I ti >tL 

JI L+llilJ fli oiaill Jljjl J jJI ju»ll»Jlj jjUll ja /VV jsJ ji jWtjjj 
Id Lull Sj Luuk j-a Jau V j IjjV I jju j I VI .. j IjjV I isjfl i ■■ Jul (_jja I Sjj Lu c I ja I 

jljn'iml |t-aj jl~^() II Do V,A j-t'lj -UliSJI aJ^-i ,,'iflflJ Jill iilaJI ojtll Cijdi la 





<ii,iijl Li 1^1% L.o* ^jJI^ 4jAx tl I jljjVl Jc. uJUl jIjJj jljjVI LiU 

vflfl i ^>ill ^ ^iAl I eliilt J )j^j_Lfl <_u l ill I clj^Vl <LaljV (oLlJJ i— fll^J I I 

.<iLx-cJlj ioljV I Cj IxLaf. 1(| i ft 

4J» LlaUajJI 3-° I iJlx. LiLt/^l 4 jujI ^ic. I ^yt Llt^LJI Juflj 

flfliljjl (3-4 4-uuJ - 4a^< n^k j{ v_iL l^u I j-iiJj - L$jLl^ Sjlfl cUa5-*-^l 

ILLjjI . L^juj^ jljjVl 3^ ^ 0 ^]t jL^Jt ciij o-Lk-^j 

.oLi/^LJI ,'B» I lj i^jjkA-J ( Cj Ij-ajJ I JJC o v-0 <J£ J^jqj j IjjV I Jn^Ai.u Jj_u Ulc- Lirk.j^o 
CiIjaUJ eiLaJi JjJjljIIj “>jLaJI U-jjj ^jU^I Jij^l} ‘<_f^ *—*L=JI UUL^b 

^ j ^ , y JjljjVl ia^ftju e I Jj*o C i Ofl fl ^jUll bjLLI 4 i I 

J-^ltl-.L 

Jjt/'taiI .'* UjfLl I i^j j|y jI oLajj ^j\ ^^SAV^ > alj Collins jf * 1 ‘9 

, •, ^ Y _ •, V o ^y> LLllaJ I I Jj LLJI ^Jc 

0 "LmjVIj Jj‘i r » ~> i 1 I J} J »m. ~v~ l1 y jkjjjJI J yC- Jjj-oLilll Jjji Jjjlj 

(UA^ Wilson j «(A*\A>) Frey j .(UVY) J^lj Wallace ,.cUj] I 

,<^Sli|l (Jflji rta i (^AV) Ju>^l> Wa >' J *Jiy-**i {\> A -‘»>^I i> a ,3 "' l 'V 





ill 




■JtL. 








I ^_L U j ^j-A <Lu_u Li] I «Lu_uJ I jj^ai I Ja^ tl <jj jl) I <j UJ I | 

J 7 ^ I 4-ij Lui I £ I^jV 1 JLSi I J 7 txi V I ^LLkjj Ij j Ijah u I - \ 

^Ji 6 jLJI otil^Vlj <<_»jlaJI <j 1 aJI oLiiiiil J^"fcTi Lii-oI ic.\jjj JjL^uVI L^_JI 
_ La jj i <n ^1 < J u^LJL I ciLtj ^7 Lu| jjialLo ^_a LLl^i <j-u-JI JjoIjjJI 

, (^ «fl t-*? I 4-u U I ^ J^SU <u.m iLo jj*n > <^_fljjJo - | 

^J| ti«->LaJ<I cillj <£.f jIjIaL obUI ^jjh ^Jj.-v 11 ^LuVI SjLj - T 

J 7 Llj^rU »J J-% 1 11 4.U aa! I J^IjaJI CmL^I <5 IgJ i^llo jAL. <Ajj L- fljj ia l_AJj-cuJ ^Lalia 

^ i*i I tl I fljjJaJ I J SjJ li ljI *i i n 1 VI wJlj Vj . | , Luc>j I j 

. ^ULlI I tJJj <jl£j 1 LI 

lj unKa ^ya 4_i£.I j^I I 0>U<aLJ I j I t.n> | ^_fl 4 jlaxijjJLI oLiikiil ■_ oaj - V 

5jJ^Jl ^ A"fc"l JKI <J. uliil I ^i£. 1 Vi r\ \ 

.6 JjAaJ I <jc. I I Jjc.lyll ^ <juB jll I 

i-^JL^o (j-o jji <UjjJall ^ L^j jn\~ (J lll iuLiJ I ^ IjjVl ^ya ajltn.uV I _ i 

■yl mi iV I rcJLboJ j<iI UW..I i a * ■ ■■! fl (< j L < A J Ij I ^ ‘.J ^ ** * 1 

((oLoj^LjSjIIj ioLujJjJaIIj <olj_>lalJI :Ji«) < _ > oljjVl oLm ^1 



-JjtjLjJ I 1 I 1 LwV I 


^ 1 flirt’ll I oL jL uJ Ij i Ij t<2 j L »^Ij * oLujj£V Ij r cj Ij 11 jjjIalJ I 1 3^) o LiV Ij 
* * _ * " - 

IjISjs ol~I"kl L^LojLiL iijjill ^jf VI „ <iahjJ^u J-o1j£. LAjLitL _ <ul±JI J^IjjlII l ^-q jju 

Lf) (^)l LaS <<_£_>a.Vl i—fl I JJb I La j_i£. jt _ ljJ£ _ CLi^iJJUj < Cj Li L.'J I 4 -ij^j ^_fi Ijjt? 

<^jLU oLUl iu^H» :^jL ^j L^Lk Lt£ l$J Ljjil jJLa .. Ij] LjJI L^KLJ^ 
■^yj Li-wV I u lit^I' I jjft ^UXJJ . (\ ^ \ X ^1 «o liV Ij l^cV I 

^J| <iL^»! <«^ja!j«eVU 4-0jLflll I 4 a H U n ^jljjC. o -k~l ^aI^oSU oULiJI <LojlLl ^ j Ij 1 ■ , 1 fl 1 I 

. OLi-ujjIj Cj I j* ti~^ II <LojlflJ. I | t«nL jt, tiia 



JftAaJ talLdlanJI itjijil 

imWI 4 mJI 

«« M H * 


CiIaIIxi^mUj l-Ljju 

^-Luu I .-.I "w lUx^L I jrtiM ^liVI jfc i qfll I I j_A CjL cj^ajl ^ k"h n~J I fll 1 ■ JUlv 
. 4 » - ^li - j£ Jj t 4 u *i lil I ^tml I I il I I -y /> 4_o | i^-v *» I 


^euJ Ij p IjLJ I ^Jn cjLlIJI Sjji ^-A : I olerance JI Sjjj]I jl (JasLIJ f 
s _^A J I jjCL JJ LaS. 4j\» 11 4 U ..Lil I 4_Ai J | 4*1 I jj ^_i^uLiftJ I jtiil I (J-aLaJ I Jj^j Jj tfl A 

4-1^*f 0-* I il£b J^>l*JLi ^Llll 

. 4 Lta-A <jj Ijj oI a «n) ciL lJ I ( uaj ^J| L>.i/iUJI dJtS ,* -^j-ij ■ LjL° 4 R V4. 4 ^ A)J (Jj ‘-^^11 


J^I^jJI jl ^^lill J-aIaJL oLlJI jjlj ,. Sensitivity 4_u-uL_azJI L] 

^x A a I ) V jl < Cjj-^j jl il I ^jC. LoLoj i. fl i > JJ <j| <_ivjj ^Jl 4 ii ..lfl,| I 4 _Al J 1 

jl * I ,3^11 ^ jLa_J I JJc. ^ JC. Jj-o) <L*| /^o ^ill ^jL/VjflV 1 ^Llll 

* uj-ujlllI jjt ^*n Jl JaUll <U«<a_jju ^jj a j»mjj ^jLlJI ^J-Axi I I.JA jL^J jI / ^jl -fcl I ^_2kJ I 

.Sensitive 4lL» i * Intolerant 4_jLi 1*1 ^ I j^uLuu^JI oLiill 

Z±£j jIaj J^Jj ^LLo {J \c. J ftp'll I ^£. SjJjJlj 4 _l^uLu-JI ^Ujj . , \ \ A 

. J a^J I pic. &^jjjl I 6 J-Ju I 4 l i x.l , li-vl I 



o I I jl>J I I (jM Ltu VI "■ 


*Ll1ajJI J<jj jllI JUkj jlia <J ij*aJ wIU ■ ^ n Adaptation ^i*G)lj 

.^n nlra Ijj jJ*G Llj >| 8 LI : jijjol X^l ^iiu <lV tillj .'<GxuliJI 

j"..i oljdu J 4 i ..Physiological Adaptation ^li'GjI Lli 

jja Jjjji Jn->~i ijlc. 5jj2 jjS] <I«t.~i . <1a*_o <jjjj i a< yUJ <Luoj)u ^jJ - oLilI <in a 

IjJoj I OIjii ilI cl] j <TLoI jxj . ftjJC. jl i nil JjaLJI I XA i-JI j^kjV I 

a j jj jj?L I Lg l«.-v~i ^iJlj .Hardening <a! 2VI jl -**l I <* >L»I I j ■ Xj»~ ^ jj .-.L I .*.1 1 ^Jc, 

jLi Sjji Sjfjj LA11 1^Lj .(Jli. t JI jjlj Lfl <LlujL1I jaL <Alii! I— > L1I Jn->~i ) jic. 

jjjAjJI jlc. (oLtjillj <jlajjLJIj ^jJaUyl Jia) j^ldl 1 Ji.<->L^-a 

aJaa _ ci 1 Ajc. L Ijl Chilling Injury 5 a a yJI jIj^Al. jl jjj M■ Ai.-^ilI SjIjaJI 

.(|N j . n- k) Jjldl .>^1 J;i* CJUbj-o SjljaJ _ 6 j4^j 

oLujil jjjL jc. <jV l^ljj - <IiLL* !ji - jX fJ*Gll lx* jl pAjJj 

* # * * * <* — ^ 
jjS jjil VI I jj <j| ^_lc t ftLAt V Ol V| JUi ol.Vi^ { jA 1 A \ It ft 

OLa*^> - jjjjLuVI l jp& - ^-A Uuil*< >-fc jjxiul(j * 4 j^-l I ol-ull oiiin 

ijt <J^Luu I l jiflj Aaj \ juJ 6jiiaJ ^jalaI ^ 1 ‘ ail I I lj_A ^j( 

ja jj£. ^j-a <juLi 3iirtlA. Lujj .^LlJI ^^ill oV^Lu jl ■ «I*■ ■ -»1 j^ L*jjt 

, <LpLil I ^ IjjV I j< 

^jill JAIj ,^ljj - CjLia. ^ . jfi ..Genetic Adaptation ^jIj^I ^JillJI Llj 

. L^i* JAJJ jjjll JLLlII l jA aXiLoJI <jlull 1 — M i i^JI LJjU jjSl * l«a. 1 AikljJI 

jjit u^aa ^jll Natural Selection j «j^dl JjlL _ ji - ^ISLiJI lx* 

^“ilirt'fca J-A ^il I ja llftj J Lj in ill i—> a Jail dill ^ jjSV I O IjiicJ I 

^f^At L 4 II j » U til I <_il nr Ll .^j’n 1 I ul I JaLtll J "-V* jit. ijaUI .^-> jjAj V I .4 ill j til 
i oLUl Vj .«< »_>> L I I _ Lulit - fAAj j>Lj jj 



_ 4 Lil I 4./mff ^ 4 n > iall oijLulI 4-UjiJ pU 11*- 

1 ^-aV I <Lq_9 LflJL I <JI ^ A I j , I * 1 a~kli n I t a > CjI I L-»«^ ^ all J JJUi ^5 i n 

^Resistance 5 _ajliilj < Susceptibility <jl^U iJjlill : 1 $ ^-^aj - ol—iVlj 

4 AiJ I >_ ajj,1aJI >1 <xa^jJI JLa-a Ijjb ■ _■' ■ • i*'" V _ Immunity 4£.llll^ 

. <L^U1I 

% 

ol-LLuiiAJ <jL^>V 1 {jA <iilfl > l <jL&^. ^^ic. oLUl Ajwli ^JLC. l^J <jL-O^U <uLUJU 

<Q lj< [j < I J^jLaaiI I O LflV lj < (oL laj 1 I 9 < Ljj J lj <0 LjJaxJ I L}** 1^-oV I 

Cm Ijlfl ,<j ^‘LlIc. ^illlllj <oLuJ I ^jlc. iJila-J I I (| ^ A 1 I (o Lu jjj l^V I j 

JjlSk _ ^ i^>j11 [_n. .il I j 1 iiVI 4.Aa-v *1 I o^ajtll ^0 ^ i~v _ jj.jj ^ I aiL 

jl <jV I jjl^j Sjji ^x.^1 L» 4 Li la jl^Vl o-i jjJ Lai .Sensitive LuLu^ o Lilli 
4_JuJill_a qib 11 n ajj .Tolerant <jL-oVI ^Jc. l^jlB oixJI ^jli .,^-l^jJJ ._> > 1 . t l I 

. a^lj ^yj LlLo c. jUij 1 a$\I LjSjj t-s. Iu .^11 

^Jc. oIajJ I AjJJJ i^J itiij « lj ^yj LJLo <1 <-iL Lfcl I jJL l^jji <_ajL£JL I La I 

JI 11 ^lJ I «olxV lj 1^-oV I pi IXuoaj <jL^V I ^j-a <uuAj <jLa^ 

<jjal I I - ^jf ^Lli - Jil ,. I j-jj f ^>lf Klllj ^jlil I oLJ I ^ 1 ^ ^ats~11 

. l^ll I all J j I nJx-La-J I I C A p ^a ud^J 

oLjl‘.u. a 4jjSj Jl <1 aLU jl oLlJI ^ajlLa jl ^jSl Lxa 

4 jJjl^JI l r> * u jla jl t l a ^ ^JJ J_i U ^oIj Lll I - ^ * 1 4 jLi oLil) I ■ ^ 1 »a * d a K A. ^ 

^ull ilLaJ I ^J| L Lo j Ijli . <jJLc 4 -a.jJj ^jllLo jl f^jlLa jl I <_ajl_flJl I log ojJuO jl i^jLuo^J 

^La j-A all j U .. L$^Uo| o Ixll I o U. li j jj Ijx^ I I ■_ tti *‘l I j I iflSU L^_ii V 

. Leila oLull oj£±} 4 Immunity iclliL 

oLiJ^iJ.I j| otiV I ±A*> _ La oLu ^ _ <jlAa <_uJjJ oIjiia jL^-b (j] 



iZj LLul ! I jj l I ^a^Jj 11 iitl I L^iV I 


Acllil Jl VI I jjli Ij^I JJLj - ^LJf £ ^lll I j_A ^Jc 1 j Ifllrn ^-li,uJ ^ll I - d 1J -**> ji I I 

> AuLa^ JjLi IJ oLlj }Lfl ‘<LajLflli _ AjUxla) I ^J3 . lc jj t *j jjS I JJLj 

<j(JLU a J JJU uUaJ V CjLu <jj Jj CjLflV fj ^^alj^aVl O LuU-a-a 

. AjLlxloJ I ^-fl C_flV I 6 JkX- I 4 I 0 ji^XJ ^il I .-.'SlaU." t | t »lh ^yk_t 

6 

I jr ^xu) I ^Jc - <£. Ill lj *4_ajlflJt Ij < <j 4_lLi HI I lln-aj La I jjj 

,, <xi_uLUI 4 111 il I *,_I J »1 <Lujll I JLu> J La.ali.uyj IxAt V Lg-il 1 LtiLfl _ 

OLilli La^-i a, 1 ^ll I 4 X I A \ > \l Ij J-f 1 fill I ijjlj SjjlSllI (Jjlj Sj-flJa-JI ^jLfl 

<1 L j “il Ax.ill I w IL».>-kft /j| <Lhj JjV Jjin 1 1 *?4 >1 AxLlilI j| ^jlilL 

6 jt-=hJ I Cj Lfl I jXkllV I ^ \\* t ,"~i Lil w >Lfl , 4 1 ■.. Li] I 4 will | c_flj^iaJ I iJ-a^. J 4-u_^ll I L^a 

J-o I^jJ I ^_a o 11 Ij^W I Jj&^ 1 ^Jc. o ll Lil I £ j gl) jjg=k - Lai I j - J Laj * ^Ixj J-o Lc ^ I ^_s 


< 4 i a a -v *v 11 j [ <_J LI I 6 j i jj^ll j I < a^UU o Lj lull I A-oj li-o ^jx. Ijij L Ijju5i.fl ,. ell j 

dltl If*. LjjO jl ' (4 > , I \ ^ LT-j 4 w i.al I [jllLjsi jl .^-vl I olj-ul J I 

^1*11 yU^fl-il 6 Ji flfl jjjSj gij ^ IJ L^o - rcJ.AxU .1 g5 uJ LxajV I tilt I vJJjI I - M>Uti I 

Auj jll I J Uui IgJ L a JUxu I cul^u t f j-iil jilal I 

, A 1 a I a 11 Ajgll 1 < •>. j i ?4 u_i_uLaJ 1 Aim! I 

^ll I OI ^ I In ifi 11 I IaA .ark il I ^Jc 6^ bill l^j 4_u_u I ■ 1 ^ \ juii ,, |. lj j 

Cj Lul I L fl - 1 1 fl !AujluI I ^J-o I * a i L ~ 1 (lLJ I ^jG ■- fl 1 |j a I \-l~ . 1 . 1 / jAT ft 1 

(j. J^ ll n i rt l I v, 1- L i ua jl f jjdl I Julfl ^jj Ja^IILj Jj-uS 6^i1u ^j| AiiuLL L 

, aJL=J I iUMA IgJull ^1 <JtX»-u^lil JI <a111Li 


AiwliJI <Ulu]j uijjiail Jaxx! ^buiUl! J^jia 


_ -d t ■ Lil I 4i'i J j 1 J *>1 obLJl iujil -- 

alia '<<oKi Jjitj < •v JaLij dkflj j«^aI ^jA <*ij^ i 44 lli 

JliaJ ^j-6 J-Uh. tj£ I (3^ - jl - oLua jfc jiifl j - Uix. _ 4 jJc I jV 

alacl ^ill ^ u* - u 4 - 4 -^ ^ ^ 1 .<^j^lJI 

j!Kl I0 «j * w~ . --1 ^jJI jkjaJLJ I jjJa Uj^ (j 4 ^ ^tAiJiJ Lu < 6 ajp^ /> . LJlc. _ ^^^Laljus 

# * 

.4js j f Lojjj LI (j < afl aIIj Ul j1±uj\ 

g-oI^J ^jA 4 * ,.t I ^Jifllll (jjia ^jA <iji] ^-Jjf J-^. dl1 a jjii jjI ^ » _nU l I 

| r\\i~h - ia^UI g-ol^4 4 j I JLj fJajJiJI Ij-A ^A <Jj^il J;! ■ ‘ La£ <4jj^lll 

<LuaJI ^ Ij-lK ^Lu ^iJI CjV^LmJIj wiLld-oVI 6 j_lK jlacV ^Jjl a nil t ^_ijl I 
^jA ($ 1 A 1 1 ^c o^^LuJI ^fl*C> jfc. tti"lI iiail ^aVl orJI _<j_uljjJI 

g j-^jj I ^-uuu Loj <6J-A IjuiaI I otliLilII „ LowJjjj - (Jij ,, f n-al-JjJ ^JlLi £~oj . 41^ jt I t *Lfc 

_ 4flifll | Cj 1 fl <^il 1 ^jA Lu Ijj <aL^1 I . olllijJ I jaxaj (j5LajJ J J&\ jj^ i «■ * I 

I ^.oij < ft tfll I oV^L-J 1^ oLjLiIJ I a lac f - _ t Jij i^lia^ , jAi J I 1 ^ .a« > ^c 

. <iKi jj^ I Jjj-La ^ Lu L rf fiiin ^al I jxV I 

jjia Jjj-ij ^jC jj-JJU _ LlaJI alo - < ft Ki ll <ill i <AlAJ jjia jAjfj I JjLuIl ^C ^ACj 

6jmIaa jaC (_T^1 la|j . <Lij_pJ I ^oljjj L^_lJ i_I oUa^JI ^ >ii" 

i-jl Un I - ^^Cjll ^Jc oLaaI I ^jA U <jiu-o a^j Jaliou ^iK 

‘ 41 11 ia Luj I J^Jial j <JU - <Lk-Q Lk OI J Luik I C 1^^ I U 

. LuLuca^j JaLujV I laJb tjA (j£jL* a-ia^l 

■ ^-t» La-ifi lil I Ajn J I | J rtf’ll ^ > kflllI ^_a 4a Tit I | j [~^ 1 1 ^ j \ rvj j 

iS^iiLa jjt ,^^1= _ \ 

: ^ u IflfLol 



^ELJI jmImV t - 


iujlll ■ ll~l I <xu>UJI 4-ilu] I >_4jjJaJI loj Ajjait-u ijiajl Jj ■ ^- t I ^ l kt"> _ I 


J j ■ — -. 1 | jjbj _ <Ll 8 I I J 'it I jjail I jjV !<i_OL4 Ijj <ilat ! 6 jjb j ■ »"■" 

: La Lfra in 1 .IIJI die i jA iijj - 

^jjaJ I O la laa) I ► lij 5 i .1^ •vl Ij Oi_)J I /ya j _ u ?Ct L^j I j il i n I ( \ J 

, Ujlirta 

JaljX. ^Jl 4ii (Jj!«■>■> 11 jjV !<lUla» jplai l j-laJU jij ,<iaiJ Ch ii j I (Y) 

. 6 JuLoJI < 1 J .. lal I <jaaa] I l i L$J Vj 1 4 a I,-. 11 .' I <(_t-aLL <aj I j 4 

i_jLi*iV <jju>La]l * ilijll (Jj>IjjJI J a-*." ^jII <jj I) JI ■ . X lj~l I jn«i V (Y) 

(jjljj <_u£_>J ^4 .-.I « . j%l I liLt ^ nmjl I <j IU a iJ]j (jjii I MU *<i l~»-^ « (p la m j 

.•Lujjlill a ■*. i il I JjjIjaJJ nJ *-> ■ jjil Luj *■ ■ j 

Lajj jj I ^aVl !</. i ill f ji oLkJllU AjJ>jC. Lajlj A 'la-.ll .-.Ijl J 

I () l«-»'~l Ai ^~tl ^I A ..II J .lj.ll jl J .1.11 SjLuii <ju i^i^iu V 

:<\\* a 4jlxu J-oIjc ^_aIj^JVI (Jado ^jlo <JVjJJ <u^Uw q^LoU-aj ^ojuJI - <wj 

OblaLal oUL lJI - <JLJI 60-A - ^l«i.t I ^ u JI JaUII J^^*>1 ^ jjfl~ I1 

J^LlJ \ lj_a .—i oialaill ijjoao j I a ii ..I. I UjjjC ^ ^ ^ ^ 

. JLaJLI I j-* <ixaV I I ^yt Jju JjjjjjVL <loL»JLl jjjLj (JjlIj .^ItkJI 

_ Vo jj^ajjVL oIja V . Y <LIjui Tripp & Wien p t-^'...l 

^iJI - Axuilall ill l_4 I <aC.ljj ^ -*-~1 (Jill] I * ■ ■»* l ji jjjjli I ( jA Y • • 
“Lk-LuaJ I ._ o111 _ A-i )jfc‘>J I Jq jfli n ^Jl *lLoIjlI oJl ult tJ **- • L^T*ja ■.. | 

Lajjj . <aJL*J I Sjl^aJI JuaTi I uiluaVl Laa jj^l LxjJj _ 4allsJl Sjl^aJJ 

-\.Y- 



_ 4 ill 4 i* > >11 I .-.1 it i JI 4 k^j J.-. 1 «_vaa 


<Jja11 I - <LuuLa)I cJj^iaJI <jl (j <JUJ1 Sjl^aJI) jjaLUJI <jOj 

^j-q Jju ^ jJ I jiiujV I 'j lc. t^jjz 4_J Lc. o o Lj LlIJ I Llj| L^ilr. t..i_i^_i_i _ <JUII Sjl^aJI 

^jSjj SjLj ^JJ jj^i-uVL <1 oL>lII I v f <LuLJ| e 11. VI Ual. ,>tl >y j a -w 11 oL-^-o^-H 

.CjLuJI ^ilinVI j Lc. 

^ No * ji Vo u^VLi <jl (N^ •) \Vein jll . .<JLl i^uljj 

4_uIjjJ I I jll I ljx£ _ 4 -LujL i 4 nn <^_fljjJo 4 j I uLit ^A _ i 

i I /A * <^jj ^jJI oIjLuJI ^Ldkj I *lakj Lai .»_fljj-LaJ I 6 4iii Lmal I 

UL>V^V^ lA^ u*- Ojj-a-i <fij jja JjSJj (L^jlj 4 a ill 11 Ua i Ifl ilr JaiLoJI 

, LI I j^Lj La ( j d a | f.I.Vvi.nLj >— S <> U I £_j-uj I ^Xa j 11 loll! ilili 

^X. I^J Jj UhjV I JaJ ^ ^ I /--J » > Uhjj£r (J-O Ji | ' £ I ' ■ I 4-J "y_l \ < * ■ * I LJ f A I 

.Belrubi j Canape j Ace I 


I^JIaJI < j 11 I i* Ul a LM jtufli _ I j" t-s. *i I _ I. A. I ^ iA". ..I I X 

<a.j L II 4 > ■ ,.l ■ —^t l > 'j * fcVI <la(jLj (^ZxbjxkI ^AlJC.VI 6iXJu CxLlljj! ■*'*»*»- 


: - UI A U11 



. Ij L j^ ~ i 1 ( t_M C ~i l I ^ ‘U u . J I JaljjJI Lfii ji jZ JjLa. u* f • »a~l I alj^.1 _ I 

<pH JI ^Liljl jl ^ya U A' J j| :(JlL« i<Li*AjVl (JjI^* iU L^l« jl»~ ■ L» < .^. Ia 

4 1 . 1 ' n oL>La LiJjj_LU <jC.LLua jialla A4j ,^JI ^oll«JI ..» j] 

OjI^I a IJxu iSjljaJI !ji jLa. >—sl- Lojlj - ^yajjua j^JLlla ^ jl <alj^il 

J-a jl <5j^ila Sjaiiia LfAi i_yc.jll 4 a ■ a 1) ^ | a l^^l oVLaJI t>jjb ^ J . Aa . 


jjl ^ ^ ^jj—I ^L-iVl 


J1 rtVk I ^^JJU ji dllj <jV flj^jftl* Jt^i ^ > % , ft ll f . Aifl U I JI A ft I V fjjial <jj 1 I 

. <J lx. ^ t-v l*> < I ^ U£ o J j VI *u '*»! V ^j-iI jj & I j * ,,_11 A"i > I 

I (<-LA^hJJ Oj-k-JI) Cj L^a^I I ^j-A jX lift J 1 * b?-] - V 

I * If Jj^jj <<AjLoJI I ^AAfl J I £_o l+j\'j±*x> ^A <Aj jiaJ I &JJb <jli.lil i 

^ i .. 1 ^ 1 ) ji£. <_u j^ll I j I j.ju.i a (j «<_i_i_ia]I ^J_a I I ^ If- LatUI ftjIrixiiaJ I 4 _ul^aj 

.otsLuJI jaJ <jjU1I 

'. (41ft m OijjJo ^ j O i~i-xl I ^yA lift J I c- 

<tfli~^lJ ^4 jJj^ W .ifll I ^JU LuVL icujj^J A\i ■ n o lft«^l L <Aj jlal I 6 JJb ^n 1 it\ 

. 1 t^V l^il I jllA>l ^ Alii' I | 4 till LaJ I <Cliiil I I A -*V I 4 fli A I ^ I Q^j I 

. <ftr>7Xft <_j Lu-uV _ I L*ib I - <JJ I j» J I 

4 "w i, \V I ^ j I j^G jUiAil I _ X 

^Ij ■*« ( 4 -»- i . ■ \V J jjt 4 t.n LaJ I «Llj_i_J I s_fij^-LkJ I *. A-k&J I ^r^-v > 

^I ^ U <Aj^iaJI 6 jjb CjJUjI JJj .OSj^^^iall dit (J.ft'-k’i £. SjjLfl Cell Lines UVA. CjVV-uj 

I <lJ(jJI Cj Ij Xj'vl Ij (jiialn.11 jaAjj d \ I oVLk-0 ^_fl 

<—> I "X^ *V I ^fl <( IjjSSpH Jl 1 gi fl n I ^-*^a IjV I ^A <LaLw olji^jJJ ^jB^jj 

. A 1 < A ^l I o 1 > ^ 1 <*L I jxj y xi.uj < ^jiu I I Cj 11 1 * 1 * j^La^_J 

CjIjLu jjaJ A \ 111 111 I c-ftj^Jal I A \ 4^1 _ (41ft J LVAJI oV^Luj Jj>c. JAj - J j *• "l .j 

I ^Ja"X ll LAjUL^Ij < I Ij-A-V jl Lu,w UjlSSI :4io <LIS 

. 4 it ulnf I ^| ■ ~■ ^ *y 1 | 

* LT^ M*» iV I 1^6 ^j^ia t^jC. jXAij Jl L ^Jti I ^oj 

^>iXjVI tJlj LftJ r<LujJI l^xl I I iiiliol _ ] 

. I (j I ll <_LJjIkl I ^yA jJ ^ I 4 mi>I I 



*»-■< UJ I * »* > J1 j^jgJI oLjLiIII oU \i <i 


Cod i—fljjia L^UJI ^ jjaS JJt |fcjjAi - i_j 

^J I j I < Cla.j 4O La^i1*k I i I - ClxjuI I Cj 1 ijA - Cj Lu Lul I t_j Li£. _ _^ 

.^ji^JI iiJ.I ^Jc ^kifi~JI jV j^Ull j-nill cLw^o oli^'i~kI 

1 ^ji^J I i ill I ^Jc. 4 Alftl I Cj IAa^II jAjJj j t Ml ] I ^JU LuV I <“ljj uH - J 

: !jit L) <J-UU <A>ujVl fcj'> Jj^L ! j£Jj 

‘<_L^lllI I o^^Luj jyi jA2k tiu odUIl jift*il -UmjLUJ <~ LiLfl“l| 6 jjj-l^ - I 

ijrtii ti ^ t a111 L^LJI o^^Llu 6jjJ l LS (CjVUJ 1 ^ V j *VI 

■ oijll jjt>° t* 

L^A^J I oViLu ^>4 jlAli ^l] I oljLJf <AjcLI 414^] I jfl V La-ij - >_i 

Ciliirtj - I U^j I oViLu £ya ^uS ^3i I _ <iol£]| .*>A"1 l~l 11 V Lo-Ij _ -W 

■ - <JJC-J-O Jit - O Ijriia j jf h I_|| I ..j !<la Q ■>*!*! I (_jjJ I yiuaj I ■■ I 

J‘ *" ■ « ] <ji£j-a lu«j jjljl .-■ I a ■ ^— II ^,ULL1VI iiijInJI ti±A * »«* V _ J 

(x* JUlil JIu !<jjLiII ia-ujjVl ji c. LacVI ^ya <L.jA^jt jl <Lf ]Lj 

,{^A 1 Stavarek & Rains jjt) 

Jaoj JUta* ^ ‘JIJAi 

^jc. <jjjt . ii/»i I^juAj jjjJI tJilj-iVl _ <Jllll J juti l I jj-i _ ^iJL J[_jLjlj 

: jjj Cilull »jJjia]I Jn->~J 

. Ulljjl j I i LiLaJ Sjljail fjA 6ji^JI iJ-a T b i . N 

.SjjL-uJI d *‘j ■ I 2jlill 3.1-^*4...VI _ Y 

■<sJ\ ^ c.iL«Vl ,> <JL*JI objjuuuil JjUkj - T 


pLjLijJ| j jj l %i-^ilI t >uL-uV I - 


, i_4 lLaJ I Ja'ij _ 1 

Ciljji) <Uxiii Lf iu ^IJI J-Aj <<5jill tf A-aljVl j-i ja 1JI ^^ic. SjjiJI _ 0 

.<L> 

* • , fi 

<LtlLijI jl , LiliLil <Ljll! pH ^ SjLJI oliljaJV! - *\ 

. CililjajVI liLt ( jjr. ^jLujlII <j n i .Jl ii.jj I tj-.n j I j^ollaJI 

SjlJj-ou <jjI iill jjjaLxll ^_ya * • AaA.*.. pLj.'i.II n Jja^j l _ f A iiajl jjtJI |jr lc. ZjJa]I . V 

■ t-j-*■ ■■*U a.U->11 J J ■t". ..VI j_e i«Llfc 

. I * Ij^J I o o i m cj L Lit I (jjj <i>U I a* Li^ 1 j L j _ A 

■ i yuL] U*aJ I i"1 1 JiiA J i _ *\ 

■ Air Pollutants sljgJI ijL cjLSjII J ^ • _ \ • 

JjlOOj Lj I t Jl JaLJI j_A L_iljJkVl ‘*II~J LJjllj jit 4_mjljiiJI j aj i*H^*■ "J 

l(j i .iLkIj i l^pjl m JI JjjLJI Jut i jj-lc. IjJaJ I <Ll^s jjL&t :«J1 a {jd <j 
otij (jilt *Ljj1II AXeO «L*jUiy 0«j1I (jltl pnrJ I jt^ly <(Ll*jaL) j]I 

.LjLuJI i— aLutVl tflL-jV 

jjjull 4^&>j £)J*x±i 

jj jlaII 4-itjj jjjjjLtajj - till j£ _ r \j i I jjL ■ IflLu i ii ^it I vJUVl ^Jj <iL<aVL 
cLjI « l . .. La] I <t A til I t_ajjioJ I |_L ■»■ ~ jj-lc. ijji jjSl fLAcI ■*•■ >->. 

4 > 11 Jl i_ijjllll (j-a L^j^Lil < i a SjLjl .jjUl oLuj ^ I j i .,V ijjjltL ■ L£ il^jLlI 

U-lt L^jjS ajLj Jla yj>,)0 j jjjuil 4-itjj --*l LjjjJI JAj .LuiLJl I jjc. 

(j5kJj <<JDI Jj^Aill Jjai^ JaJj L jJkj iLiljll jl 4 irtiViU SjljaJI ^ CiLlVI 



_liuilill imj I I JaajI oUUJ I oltiU 


. aj jU.ll I qU->-“ Cu3_>i SjLj _ tilljS _ JjjSj Ji ,» iJI <j£_jj iijjjJI 

-UiaLi <jI • '•*^1 I jji < ji <JjLlu La jAj - Ulc. S jj jaJ - <uuIaJJ <n> J I 

,JUJJ Ijjk LI^JaUJcJI « i jlc. CUj^l ij^ll oLuu IjjJ I ^y> 

Cjl^l £l>-l 

i—i i yiaJ I j oVI «*^ I . ■ ‘ ~I <JLa * 11 ■ mj _ I *»I ■ ■■ I US _ \ t i.iI I oLuI ^ lj- > - u ] 

I v— fl ^ y lall 6 J 4 J IfliU Ch^jJL_o j^j j_J f ^Jaj ^il I 6 jliJI j ■ ■ »1j *4. uJ>b j vr d >\»I 

.oaaj 

,Ujjli oUil U.j-l-o -LI„LII ^JL ^ I {yu Ui/iIj cjLiiU^I jaJ 

Uj jjau UjIjj <U«a oUVI (jl (^VY) Whittington & Fierelanger dajy 

. | ^lLUj lj *» I jjlfGlI ■ .If I _ ^ 

.^VloUJ^I^I viSjllL JSLs.t 

. 6jjjJ I < * l ‘) y i Ui Uj I Jajjjj _ X 
UlUol jjjj UjIjj olWik! Pet & Garretsen oUiljj ^y, US 

fJaULJI L) J> a SjjjSII jjAjII iUa O'_ n~k ! Ujjjj Lf j ^JaUlaJ I 

IfjJ ^ . S-k~ i j <Luall t>jm ^,1 Jalujjj .Extase j•*■■•<I 

gily .SjjA^JI (> jjSi c*xu SjjjSII jjaJI <jt cjjS! aij .... 

- jilaj S J j-J I jjjLj VI . I^ju (5_q I cjIjLuj < U-^-fc _>jS| <jili jljj'l ol j oljjL 

. 6jj.SH ciLLjJf Uli. 

iiudl A^ui pUa& £yk 


J^U cU! t /uai V (jltl <iUll jjjjJP Ifjlj LJjjjaLUl ^ it.il.^ll <jji jjjjll ■ 

JiU . U^OJ . UjLJI Lf^SJj .eUl £Ai)l ^jVl <tL jjjjjJUJIj I 

Jlj axj oUVI LfiS-ajj ,Ui:^ i±±^ u^L, <j j ja. ^ Lp-Uj t> Ujj > t 





■-.yI«*■->.I sjLj ^Jl Lm ;^Ll V _ X SoLftll <iu )»UI oliil .CijlaxL 

jic. aj-u£ <LlaA| idJilj *—-^‘‘11 i^ujLu jpjc. <itoLiil JJC. <1*1 ul I ^ ij jUll 

Jjjj Uj^allll Iwiliual (jjj <LjIjj CiUxCl^I OAa.j JAj .^-i.\i<t~>ll LJjp^alijl j^Luj 

,(X^VX Morris^) 

jjju Lfj ,jii l^ia /A. jjl jjjjj ..Ujj-oUJI 1 a>< s> TAA cu/a.1 

aJ.p-J1 ) yU I <JLiJI oV^LmJI J)jj jt-iik] Lj . fys . X (jj CAjljj yli a jlua 

<p LV I I lr> i »ij JjV I J l~%11 i y jj duL^ ., » jLpa] I jjjd I Jyi 4_JlmJ I <imjH olJ oV^LuJIj 

ol\j>ll JJ c. (jl jjic Jjj I ftp ‘^OI JjaJI (j-i *l ^alI oV l>WI JS .-. J0 kj 
.(X^VX Copeland (jt) Lumj JJS <i^JI ala 

5jt <il£ J\ (X^AX} Dickson & Boettger jaj iaJjJ ( _ f i \j 

^ l* . > j a P fl ■ 1 1 5 . I A ru I flj , a ^ j ‘ -A*. 1 f jj£. J I < a I . al l in. ^ * .—i Lu^ 

. /. 0 • - X • jau _ jiinl I jj LkH I ^ Ir . _ J Oj jjj <Ci IjjLil I j-aj 5ji 

pLU ja~ a- ^1 jfr iJI jV fSemihard ajli^a . jjjjJI jjij jI Lulj J‘~***jj 

OIjjL ^Lu| j^lj Lm ■ it 1 dI o i 4jLa^U CuajC I aJjJ-au PX-Ji.jj 

<=UI ^♦* * * >* ■ >i*j) Jj-V* t*" JJ-V* j^"J JJC. 

Jal pUL Lkjjjj qjimTi (jiJi oVyLJI jx ( jr>l-p~ill 'l^~ka.*iLa »_* <c.Lui XI . XX ajl 
•<£.Llju X£ ^Jt Jjjj aji. pULL jjic- L»jjjj (^5 jj jjiJI eibj i<£.Ldu \X jjj* 

X £ _ X X J^Lap p U Lj Ujj jj ■ j J " 1 ‘ I oXf^LuJ I (jjSj Lalu i ajlipa 1 Ajj'i i j I 

, a^li^ 4 a 1 1 .[ 


Sjijj s^afi jp PM 

jaj <fish face ^ t » L LJ^a^LaJI I l53^ o^jlj 

^-i j » lilI ^iXA Jli 1 t~>o 1 a 1 1 

<J^La jJC. Uj^ k . a << A *l* ul I jjJul I ^ I ^AjJL 

. tl I t _ LJ IXi - IgJLQ 1 



I * ■*■ ■ ■ M I Ja-v'J oljLuil iij^loL*ji 


j^jull ii^ L^jj V ^ oV^Li-uj t <JL=J I 6 j^J <_ojLLo oV^Lmj jlUj 

jl^I °^jLr> ■x''- ^Jc. _ JJjuuJI ^a\I1 <JauLlU - <jLl^J.) 

^ /£V,*\ \ } o tj* ~ oLujIjoII cnurtl ^1]I 

> a oV^Luj 

4a Ij jj£ 5 J Lu_*i jJ I^ ^(f tfl a^jj piI 6 JJb I <u Ij^JI oLujIjall £-L*ajJ_$ 

Dickson) j^ill +■ > ^j* ■ /o* _ Yo {ja <_ijLaj jJj Morris 

,(^V\ 

t 4 . 

U >q > LaU Ifl ^£Ja l^_uSk IjjJ jjjJL ^jJI . <^I£JU ■ «« ^ 

,>. Ojj | .»lhl 1^jjQ d-v >lill d*IjjLJi ^~*- 1 ciJ < lg_)Lul (■ LuI 4 11 ..LsJ 1 <_u_i_J( 

jlju^VL <jL^^L 1 <-ojlia ^ja i y^ Uj^lil I oV^Llajj i_aLl>o f i ahAJij 

<jL^ki\ luiij aij . Lfljljjj lfAA»^iAlj_uf oj£. Mechanical Injuria 2 .</. (<>1 1 

^.wl /i A, V ^_) j j L^ ^ja _ <al~i^ o _ jjiJI olfllfll I oLaixiillL 

O i flfli «i > <_jA Ij^J <Ajlill Lo^k - I 4»ijuljj /^t - 0 ^2jA_J ^dtlxu l^(iJ I 

difj t—fll u.<o I ^Jj CiijjJ < ^ha i t i l 1 ^ I olj LJ^^LaJI O^^-wj \ j^JLii I 

Dickson 

I JSJ <ajUII <j!jj (^VV) Dickson & Boellger ^ujj jSj 

■ Lo ^1 f I O La-LaJ A^yH I Cj LflA-iVil lj 

. 4aaS <jixj (ill I j I I ^jA I <Ajlil I C-U l£ _ I 

Jji-Jl ^A <jiu(£jll jlJ-L-iV) ^A <AjUA jj£i ijjlll jjjJl Ojli - U 

• 4ajLaaj * I > i Cil J CjV I^»_i I I ^j^a I <j I Vj tf- I ■ »> 11 



o ti LiJ I iji ^ Ijjl I jputaiil I (j. 1 L*V I 


CajLiil IjiljlJl jit (jj>AlI j jpojjaII (j^LLJI jit tl ujj jil Lia.jJ OjJJ - 

. oT :o UJiIL. _>*JI oULilii Aajllilj ,/VT . XXj ,/VA . oo :l£ulSJLI 

./oA.rxj./n 

3lSJ iajlill 6jLj jil £JI!l 1I bulked j«>«%~ill Jjl^JI ji jjJaUI .lA'WI _ j 

. jlj-oVl 

jUaill jit - <j5LuI£j 1I jlj-i-iVi Aajlill iujjj Aa.jU OajIjj AuuljJ 

1 / 0 X _ XV <jJ(j AluIjJ ji O-3-jljJJ cAttjlill Sjlxui £-a /IX - XX jj _ Jjl i All 

. jj jall oUltj 4 hsijaJ I ol««.Mfl ApjILoj <Ir>nj-a OjISj 

4 i*Ajt oltA-Juj 4ait pU.L jjjull ^iKui 16 jA_JI p (Jot <(jljl jl Jaj JJj 

juuu V jj pilot Cjlj « flI*'iJ~ 1 1 4jjjl) SjJbLUJI *jjk j-» liaJI jl5La| jJuu Lta ‘-.Ifltail . 

CojlXaj cUaiil cLaj.u Jj-u Afrit Oa^jj <j| VJ ip ILL l^j^uu pLjI .-.lalill £_i jpjJ I JAxuJL 
Lajjt 4 KtilCii 1 jI^aVL <LL^VI iylil jjiJI jooiij .. Ijji .<jSLul£Lill jljj-cfrU jjjoll 

lal S 11,1 Li j i »~~p-I i f >aj j c^\AA* OicksOJl /A _ 0 j^yi l^j 4a^lajjl 4 1 . ■! I ^ j 

jj joll jit I—SjjGJ I ^4 n_ilip> ^ In i n jit jjjjJpO j-a olj-a Sjt jjiull jj oliat 

- jilij T _ X Sot ^IlIL La (_j oLuV I jLiaL Lai _ 4 A ■ «K >11 j I j * a V L <jLa1I 

a*4 VI pUL a^ui jjiJI ^ 1 V Liu < j^iSitill ^ ^lj jfl 1^* ■*■ 

• oltU 6dfi. 

Eisinger & Bradford ulfvil I ^l^u-^SLl iajlill 4 jluJo j a j ,>h<v *j 

,~.lfllalli LJijxl I Cjl aa i Vtl L <jLup^J Uj^aUJI jy u <xLld ^_u 44^lc. <j| ^Jl 

UaLjjl Ijaj j| o-o (^1 L^ljla^a 

ioL jjV I I JJfc jV IjJtklj . I jiAit Jyo jjJ_J I CiliStiill I <4Qjl2ufi ^_lj Ll^ 

laJ 1 4 J -0 La jjXi uJLu^VI - LuUiJ - JaIc.I 

. I AuLia. ._ UP ..I n j 00*4 <iblt 4^aj jit VJj till j V LkJ^i 



111 I l 4 I CiblijJ I iujil CiLtii 


jjLJl 5ji jj.nVi 


• I .jj. Jjjj <At gVit cLLL | jju i_JLui JaLjjl 

I dlfc ‘ 4-Li.uLll I J ir ^ ’ lfl"wl I oij^laJ I CjLljVI ^ic. I 6jjfc 6 jJj0 ^)-UJ 
,(^A. Dickson jjt) I LLjlLI o^j j£i2 


i-ilc- £aI>* 

jjlll iujlll i_i I JJl I !jjt JsJj JS (j /•>- > " jjll I £-a.ljiI . Jj )jjt di] j ijJj Lui _ jj 
Christiansin & JLaJ. I Ijjl ,2 >a 1 . ,<jaL»JI j_a.l^ll Lai . ^jLi 

■ a!"■ ■i-« ij »-^~l <^UJI <jjjj JLa-o l ji jj. ^NAAT^ Duke j <(^AX^ Lewis 
Stushnoff & j <(\^AV) Quamme & Stushnoff .-^xuilill * A. .1 1 JjJjjJI 


. (\'VATjQuamme 




yut 



Vj-“ Jr-* • *j* 

Ai/iEVitU SjljaJi JaVil jtjjSlIi (Jjla 

<^jLu)I 1 « 4<>>4vtl I 6jlj£k!l Ja^jI otlii)I fAjjj I JjjJaJI £jjjj 

US *4 < Afl~kU I 6^l^^ll ji JAaII f.1 f.1 roliiVI jit 6 J jill v ilfllf jjS 

■ 4 . Xa±. \l f oLuVI jjJc. Sjjill oljLli.1 - N 


j>^i Via i_4jjJa ~ <.AtA.il I I CiliiVI j ylc. 6jjiU -jjSilI .**• Ijl ~'A I 

5jl_^aJI OU.JJ — 6^lia - CiLuVI <iini i^uLi ^jj ■*■ ia i ~'ual I ^t <AitJj Ij *1 
oUjJ L* Jjj-uj (jil I jiJ-o Ijl I JjLJ 1 I F l^a. f la£ , <J jC-ji -I 

<£.lj^l <Jjjll 6CjLa.jJ (J i^ m i J-a r * .. a 1 11 1 1 I JL^JJ 4 . A a ~w \ I f Sjl^aJI 

LUUU ^caju V LlJj <jj VI l<JJLtlj j 3£| ^ li-J I « *.«~l I (Jjjilj jl -~A VI » I j ~.*l I ^J| 

- <J J~K a jl -^aLajLjVI 6 Jlj J-cxi 6j 1^ oLjj 6 jl li.u ^Jl Jjj jj) ^ill <Q_^J I oLlilll 

- I 6jifl - CiL m^J 

-\\r- 



qIaLuJ I ^L^Vl ~ 


: ^ J k ~^\j <. AiA.11 ^ull -.Ijl ~--1 _ Y 

r LV Y _ Y <jJiLaJ,l Sjl^aJI CjL.jJ <liijJI ^ou<I^II tTjljLj t LLi 

'4 ■■ ,.i ClIjjJu Lij^Ja _ . 1^.1-aJ j| _ JjxU jjjJI l j Ijj-oV 1^ i jjJj <Lla 

tijjJaj nil cJajj I a l_i_J Ij ^jutV JI Jjjlo 'j-—I fl * * I 

j l ■ A~ Loi , UiLaJI /j jo £^LVl c Lai) L^jjjlij I f ■ 1^ wiJ Jj_t LjjiaJI j i itif SU j IJ > ^ I 

(jj» iu^ji Sjl^cJ jl 'j.Asll 1^,1 ££jl 4_6L_4 <5jjJtU SjjLIIj <J,.W«11 ^AAjljll CjLjLaj 

, <Jj^Jea 4 jlii fj; til I jLal I 

J.al»~i V Jfi~fc~i I 4-a.jJ jjjjiaJ 4 laS ^jl 4 JjjJ-U oLLiJ I J 4 - 4 1 pjjtl i_»lW~kjj 

Ja^~JI <a.jj jjjjSj J-A*. ■*■■ 1 -a \~it jjjJI jljj-£»Vl i_Aaa3j ( jJc. 

•« ILj 15 Jj~> t I LAaIIj IfJjUll 1 411 ^ fll (_^o I^C. I 4j 1 tjjbfl <4aajLluaJI 4 JoJu Jl 

. ^ 1 t~l7k V I 4 lL> I I JU oVLliJ I^J.V^~t I 4 ilflf. j jA £ I JAAiV I 

JA~itl JojL4 ^LL 4jAil_L4 LI 4 -Aid'll I Sjl^aJI J /'-k.*~ll -. ' ,4-1 1 Cj Ij l i~A I 

(jj Cell Lines L^L*. oV^Lj >_jI AWL LJj <<ja JLaJJ ^jLuJI 

4jjJL Jnyi_p oLuLiS I jj° J.-> 1 ii"i SjjALj jjc. , j J a-i LJj 4 <J A a ^ ^ 4^)lj-vl ^j*j <-*. ■ n'l I 

: Jl» f SjjjaJI J«■>■* l jlc. oLiLJI 


SjLj fj* J*‘ft~ij Ifl 1 A jJU f£jl Lj_^L=J I I jja^JI _ I 

. 4_i]Lc oV Jjtu _ Laic 4 1 + -a«au 4_ul_uJI 4 *V. I 1 |‘»V 1 _ l d 'l ^ "I Lj^_iV I ■ i j.u'j , 1 d~ 4 jLkj 

«<ojjjjVl (^La.Vlj 1 <jjIjajJijjjilI ■*•■ '■»■'> jjiJI i .M .».<!! oljAilll . ly 

. ATP J Ij 

Linolenic tiL i l^ i Jl I (jnflL i 4 i i. ^ 11 j ^ 4 n a. it | j^l | ^ a 5 jL^j | _ ^ 


.Acid 



— 4HiM >11 l*j LvjJ Ja v*J <uji|| 


.(^VA Christiansen ,jc) Jj ijj^ KlI ^ iaaj ^lll oljjiiJI - a 
: 2 ■ xi^. ~. 11 Sjl^aJI y aixll IJ L. ijoiJI oljLl^l - Y' 

^4 _ Sale - It I SjljaJI ji*JI jjJc jLaUI SjjiJ f CjIj I - j~i~> I (_£j^j 

: ulaj <juj I a^.1 

Sjlj^ll j <±a ^all <ajLll i— s<> li ^ij il n l I jSjlII ^La - I 

. jLa-JI ale. i.miljj 'i [gf lttin jjJj 

* ■ AaA. ‘.I I 6jlj=JI <aJllLI ^HJJI uju> jl (juLl . o 

ijl^k. ^i LfSblliL .^lAa-kil 1 ijl_pJI ^U-wTi jjliJI ^Lilli ai»JI i la^j —a. 

jl Sjlji. Lfii i_ij£jll cjLjLiiJI jUjl > il~i LfJ aaJ u -J ^ << uA a V i n 

: I A A ‘.^Xjja I jjle <Ajj]al I 6 jj* Oai*JJ . ft 

a ■ *. 11 itj l j^ H I (j ■ aji'i \r jLAjV I l ji *■ * ‘ l ~l I t LuaX. I _ Sale. _ jl •'•n V ('} 

. j iCrJ I r - i ■ at 1 <j j l * AIi ^jll jail I 

<q -uIUJI 2 1 n/J Li ^-Liill L_ijt~h jjl _ jMia /(_jJjLa jjjLS <_l. jia. _ -L^-J (T J 

— q“ jjli • , \ = q oj jla , .q~ l$J <auill oliLull a^ljll a ■ a. a A. *. 11 <ujj.il L <ijlLa 

■ • i • \ 

<ajjjLJU jjc. <iAi%ilI SjljaJI vJijjJa ( ji ^j^JI ai*ll jUill Sjai ^juUl - a 

. ^ 1 IL i-J I (JAaII 

ftj)jaJ! (ja-kal AjjjjII 


. < leii^'it I a j I jaJ I J »-'l <_ujil I J lauQ Ojjj=a | I I „ Lo_ii _ jAj«'.,.'i 




oLLuJ I [jtj-^ ^j"^■ -'^ l- 


^ I i 4 r> w"... 1 | *. t.fliH (^ \ tj 11 La e Ij-i-u - <J£. Ij^J I tj l iVal.rk.I I ^ya JJ£. 

oV LaJ I I I j-A ^ JjBjj . l$-u Ijjj ^ I f UjJ I i^fii ^ I r<flir>ll I ^yj LuuV L 

,jUUI jac-j ( oLUJI j-qjj ijjiJI oIaj] LifJ 

jjiJI CiUJl 
fJaLtkil 

(illj jjl 4 lAilil I SjljaJI oL^jj I oLul (j\ ...all iijjaJI <xajh[ 7~j' L 

'. jjij La jjit M -1 - .i i 

.oLuVI « 1 .VJ J:Lill ilijj !ji\ La. la. LojjJ ijjLla j$ ^ y IjSxa "tfcljjJI <jjI fLal _ 

jjj-JLi ^j[y ^^JVI jL^aaJI J^Aa ^. AiJ I ^ujL-^l ..^j <j*j folajVI - 

\\\\\ Dc Vos L>^) j L A-wi | 4 J Af LaS ^ya Jjjj ^dll jjoV I !5j-iiiLua 

. Lfl-JJUuJaj < L^JJ ljJ3 4 I oLuLlJ I ^ya _ ^Jj La-ii - I JjLkljj 

I 6jl^pjl oLjJ oIajVI ^ic. 6jii 5_ulj^II oLLLlJI ; Vjl 

oltLojjl I ^a L^j n <J^L-u \A <jjliaj ^\^AY^ Scoll & Jones 

y> i Lvcopersicon L ^al^J I ^ l^jjl * ■ ■■ Jiay _ a Sjl_jaJl ,'n ^j .*••»-. _ S^iiS 

,J . .-.dA. it I Sjl_^aJI oLjJ oLuVI jjit Lijjjj 6 jAAj j 1 ajj ^Jal nlnlI L^Lu. 

: <JLJI ^tull ui\ ^liaUI JdLOjjj 

l^jOia iij^l jJaUkJI ^1 ^j) P.I. 120256 ^LJJI ojfli) - N 

i4. Aia .lI Sjl_ > aJI oLiVI (jJt SjA# ^jitl 6jl_>aJI oLa.jJ jji ot-uVI ^^Jc. 

0 f 

^Jc. I—a^j \ T LAjjjj /T ♦ oli k 11 u>^ I 4-ULUII ^V^Li_u La a 

•X- peruvianum ^^-11 o- 6 P I - 126435 iJ^LuJI ^ Jlj ^ ojL^j * Sjl^ 



_ 4 ■ I ». 1;^ 11 ■ ' L^-w~J 


Lji \ X * * 4 -lxaijj L. chilense I ^jilI LA 460 <J^LJI c/iuI . X 

^ LI a LI I .~* V9 i .i ^jjo V L^. I^mjI *“* * j *il LijLu ol ft i ^ <_jLi 1 ftlf *^k\ * If 

LjLA. LijLaj jjo \y u ^l]l <i Ai^*ill ijl^ajl oLuVI ^jJc ijai 
Sjl^aJI oLa.jj ,jj oLiVI i^jIIxLaJI ijjLLi (5 _ 1) Jja». ojjjj 

<bL-« jjui JjJoi ^jj^JI LkjAj JjLj I <bLt»J I cijxaj L«S <<■ A*-%il I 

.oLjVI pjj <1 lU ^Ll ^JbIaWI 

L chilense L..A. 460 j ,L. esculentum P.I 120256 ^ubUJI <jj_j <jjlL> : (' -X) Jja_a. 

.Soai Ail l Sjl^JI oLijj ji oLuXt ^ir. Lajfc ^»j_i «jj2 


113U11 C.l#15U 

uifjyt LlUl« 

LA 460 P.1120256 

. 1. 

Ljj \1 Sal f \. 

55 la* JJi 

Lja > l Sal f 5 

i . jLjU> 

» • 

Lqjj N1 ft jl ^A 

\ • ♦ jfl 

Ujj Y * 5jI jkA 


:5 »4iti il I a j Ij^J I oU.jJ ^ oLuVI (J ic Sjji <Jtl]l <jjjJI oV^LuJI . ~.j^ Li _ X 

L. peruvianum P.I. 127831, LA 1474 & P.I 127832. 

L. hirsulum P.I. 127826 & LA 386. 

L-Ci * Saa.ljD <L. esculentum £ji)I ^ <bL- Vo (\5Ao) Michalska jjlkl L£ 

^ CjUiVI 5jjiJJ L. glandulosum ^ SasJjj <L. hirsutum ^ 5j i Dmpineltifoium 

: (jAj - 1 — 4 j- 4 /j* CjljjVI ijlc. 5jjU Lfio 1 m i n- > ,JI Jajj <^0 

L. esculentum P.I. 341985. P.I. 341988 & P.1.341994. 

L. hirsutum P.I. 127827, & LA 386. 







obUi/l ^*1^1(jjll tM Lf i n l H ^luVl 


il Sjl^JI oU.Jj oLi^l ^^Jc. jjjxll Sjji 4 jIjj : LjIj 

,4. wfl-w >t I JijI^JI oU>jJ otxjVI ^Jc £jJlaJI 4 ii^ Aj Ijj jit otuljj 5 lie. QJ^I 
J 7 Ijjl r . \ Jyj I 44 J <OtijjpO (iiJjJJ ia*jj cJ*ij '^ J**• > ~ A ^ i < i*fcl 1 6 kXA ^jl I^Ia 

<P.1.341984 ^L>LaU 11 il^L»-u j^lj 1j ** <ix^ll Jjl jii >olli^J 1 

Cannon aa^ La$ !P.I. 341985 ^JaLoJall il^Luu JiVl ^^Jc. jrljjl 
l|j* f \ • a j I ja* ^ oUVI > P.I. 341988 fLLkll ifeL* SjaS (SWT) 

^ q t I ^ ^VTj Ng & Tigchelaar oLuiljj oj^ ii(j .£ula a^lj 

jUaiJI Lr lt ‘/.\V jaaj jjSj LflJJjjl 4 a.jJ (jlj << j-k*r >l I <jjlj^JI J-al^xl! jja (7 Ijjl 0 _ r 

.JxtXJI jllaill (jJc. X'V'Vj , 0 £>J t jal\ 

^JaULJ I uilu^lj oV^Ln V jJc | N ^A \ j Dt Vos oLuJjj Jjaaj 

P.I.J .P.I. 341985 J ,P.I. 120256 ^ ^ t> oLlVI Jc. l^ljaS ^ ^LH 

4 a.aa.A jjl _ Early Red Rock j ,Novaj .Kanatto j .P.I. 280597 j « 341988 
jaC. Jt Lilt I (jj£j Lalaj < l ji LXV I jjjlallj I jjala] I Ifai jj J&±} < Luja. j o“i< 
i(_>Aj^Jtll j Halil ujc. /■ Ao J a ■ ^-11 iujjj 4 -a.jJ <^duljj]l Ojaij . 4 -l«_»VI ijali ^UVI 

. jllaill (jJt /“\\j 

P.l.^JaLalaJI <JyLu jjIj ftjji 4a.^l I ^\^Ao^ MichalsKa oLujIjJ Oj^ial •■ 

JLiaJ £-a <4all jjt *-dj... j j i-v lj Jj.-v l|ai ^0 tj 341985 

■•*4\i*vJ | j^t i 

:?«Afl~k it I olxjj oLjVI jit Sjjill <juiL : Ixllx 


u* >alil 4a>U. ajai ^Jl - LXiaJl l Sjl^l 4a.jj _ otaiVI uie. ajjill ^a.jl V 

, a'.■ —II. oLuVt SjjLill P.I. 341985 ^JaLaJalf 4 J 5 I-UJ 4jjta^■ a ,lJ |< ^ JaJI a jjk 


- JjlI jJI JaaJI oV^Luj jjtj .4i,r>lt ajjk 4 j jfjjj V ^;j]l Centennial Jl ■'■**■... 
ale. jjjaJI jjoj Jjju 44 ,Lila 1 |)«c«ll^ ..4 t.v»laJI &Lla l jj . ^~.l| _ I. 

• 4a.jaJI al* 


4axj .li .^.jauilajall (^jlal CjLixx(JJj I oljllJ Jjl~> n jjjall £*1 y;Jl o5j 

.P.I. 341985 ibLall *> JS oLlVI f Li A . N Sal . 1 ^ J£J /^ I A 





^gjli.q.< ^1 Jj-<aj fj I_ilball oLul L fi 1 J‘»‘ ~*'>1 I U ^ Jl j‘»««“ i ' .8 ' '■ <-»! IJ 

c £}**** <jJl j Ji fJ u] t S 1 ix* &Lj)tl 

3iaJ S^JL^JI jjl (jJI - luja* - £a.jJ fS • Sjlja. ^ oLWI ^ 6jjil I fJt J±t£J 

activated carbon Uiniil <iLo| ojI 1»j oLjiii <juL jI>b ui£* 

_ SjjliJ! jjc. ciV^LuuH <ij,m*JL j\ • Sjl>^ u* oLuVI J j ' n~ > ~ jjjJI oLul <uj 
oV^LuJI (jJt jjj’G !_g] <LLaUJLI 4 j^J (jSj jj I ft'in f<a>j.l)l cit oLiVI ,^Ja - ^Luol 

,(\AAY Maluf & Tigchelaar) pN *ftjl>* oLjtf I Sjjlill 

SjjLfl <J^Lui P.I. 341984 ^JaUJa]l <J^Luj jjli <_ii tfj)l clXI Jl daj 44j 
oV^li.J Ij <bLJI ^j uA i _) olul jtv » ^ i li I ft^jl^adl IX* (X^ 

Red Rock<iljj jj * »'“-^lI jjJj “Cii ■*■«»' ^j]I <■ LLI ^jlfi Ion i ia ^j> J] ^uLu^aJI I 

OU.jJ ^jA 44 1 >-dJ "Lo^llil <J^LuJ 1^ I_ fl‘i . «il l ^jufli Jjjj olajV Ham ^ft 41 ^ aU ^jAjLuu^jl) 

. (^VA Abul-Baki & Stoner) a.AaA’.l I ^aJI 

^ 4 ] a 4 j^ xU ■*■■■! ■ ..-vl I L-ill^aSU I j-u.uf.VI l ji O ljJ*J lijAal 4A <jf jSjjj 

ftjaill {/\ ^ \K >) Maluf & Tigchelaar ua.j LS . a.AaA-.« s^loU.jol Lf-i-A_>*j 
jjjjJ JaLiJuj { ji ftjLjj iaJJjJ P.I. 341985 |t Iril nlill <J}Luj f ji • ftjlja. oLd^l 
. I ft j-ft joe. o U^J fjl tjV I **j ■ *~-* 11 ^ LiV I Peroxidase jj 1 1 i t > > 

*Lulj^II Jj^Vl oU oV^L-uJ I ^4 Ji£> CUj^l iS^-* I 

_ ^ oLiVi Ifljai I-** ojUH ^iJI _ isogenic lines <^jLilll 

.RjIaJI jjiLa^Vl ^y> oV^LJI a 1 a jjju (^AAT) Maluf & Tigchelaar jjjli 

I * Ij“^ a 1 lj.J IU ialijj {* 1 * 4 j ) ji olajVI ( jit jj jJI ftjdS ^jl jjHa.LJl Ja.jj 
1 *Ijla a j Li_)iJ t s AN — r LLujVI J-aLa-o) Oleic acid iiLJ^Vl 

JTGj (I Aa. • ,VN — r JoLujVI J^Lu) linoleic acid .dJ^'i ill I jiuLa. 

» <jlxuJ LaS • 1 j 1 l . <jl ■ A-all 4 jIAj "LiIaI I ^Al a-kVl jjUf * 

ajjlAl I I (J _fl <Ll1aH (jAUsaVl ^ jj I 4 JS jj Ul iji <LklAoll ^jALasaVl 

ftjjUJI pV^ LJ I JJ^llUl ftj L'> JI Slmi | jjLa.LJI A -fc. V J 

r JaLjjV I Jj Lm) liUjV I (jA-ola. (ji <iw*ll iCLaj Cuts • ftjlj^i Jji oliyi 



ijj) I —i l I ^LmV I - 


Aj-li (jt <]/,.„[ I oLl.aJl jj I jli-a.LJI ■ ( I• ,V^ = (j _ i I A n LJI 

£l ■*■" ^Jc <Jla. ajljj jJI . H.iAj-k'J.1 6jIjk I oLvjJ u* - oUliVI jJc. jjjJI 

. jj-iii i jjjjis f Lj i aj>^u i fjAA La. ^ | aajV i La. 


JilLl 


oLul <£■ u* Capsicum baccatum var. pendulum £^11 <*jLJI JAlill «_ilko1 JjLu 
oLuVI (\^A«) Randle & Honma -Lajj i.AiV.tl Sj^aJI oLajj ^ Ujjjj 

i~ilJ o 11 i~v I ^ j <I L. J*. 6djUu - I 6 JJk Q r^l - Jrt JI 


.6 jLuui jjjLj 


j^l 

<JjULI 6jl_^aJI oLajJ l-Ajac. _>ail <£j^<u LAjjjj C*m J LcaJI \z CjV^Luj Aa.y 
^.W 6j 1^-a l j& jjjJI oLid j iijjjj jjl Wehner ja.< > . ajj^JI ^jJJ 

. • , \ . • , l 1 y* Oa.jly 


^jl '-vjj 1 ■ l j ■ ^ I a 11 i_t l l>j a l (jjo jjt Kooisira 

Comtesse de Uj^UIl ■ «■■>-» ^ oili j.AiVJI ajI_>JI ^ oLutfl ^ Sjji 

.P. Irilobus j . Phaseolus cocci neus .Chambord 


Jx cilluai V• o (\^YY) Austin & MacLean ^ .. (_c> a.i 

LijIjiLa <li(j 6jl_ya <a.jj ( jj 0 U 1 YI l jlc. AJ-ta. AjJJ ol j l$-ia l *\ j] I < Llj . ^.1 a) I 

<^i • AjIjJa oLijY I f jic. AjjlS 1 LJIjj-dlil 1 ^y> ~.Y>1 ■ ■■ ^^k ikjxJI jiai Lai . jk\ X, 0 

yi OJJ AJjUl Ojlll (ji (jlaj (jl LAjjjJ tj^AJ oV^Luj <j».\Y_Y Ajl^a. ^ JJijJlj 

.(\^V\ Morris oLm^LJ .Cl I JLaJLI (jJI SjljaJf Cajj ^Ajy jl ^1 yi*jj 

ui olyVI (jlt AjjiJI jjLaaa jvj'i (N^AV) Dickson & Pelzoldl ^-^1 jij 

'. ^Jj Lai . <iAj-kiII Ajl_)aJl _ LJ^ualill 

Sjl j*. ,ji Ijf?- LaAjjjj qiu :Widuse j .Comptesse de Chambord _ ] 

9- 0 

. • Sjl^k LoJk^-u Isiiflj I l^l r , 0 - \ 


\Ta - 




_ J- »~J I |J | »J I Cj LvjJ J <oo^ oi I -1- 

(j£J <Jaju ciluVI jjj ^ _ A 5jl^a, ^a o i* i i :BBL 92 il^LuJI - o 

6jjJ 4 ■ -Xa-w- il I Sjlj^JI 4_^joJ - JjLaJI i—ijjJp Coj - Cl' <•> jA-t Ijj Lujj ,jj5Li LfiLul 

<4i>k 

T ’\- . < \ 1 o Sjlja. ^ Uaj^a, cal] :NY 590 j .NY 5-161 jtibLJI . ^ 

* 

.<^aiaa il Sjlj^JI oU.jJ iji I Ays. (jljAuj 

<J5Luj ij I (\ ^A*\ <u..J \ N N pjj . J.Amer. Soc. Hort. Sci.) L£ 

,jjo 'i ij l-^"1 1 . lll^SM * i -»«a ^ya J.Aai jjlj J P.I. 165426 - BS LJ^aoI&II 

,<±la^)l aJjUl ^IjV) ^ CibaVI Jj-Lt LAjjjj Sjji ias* 

6jl^^ Sjl^^ - olaVI jjJc LJ>^alill i »!■ Sjji (jl Dickson jij 

lalijAJ (Jil .*ilK .^oll ^Jfcj .<j^lil Jjjjl <Lu3U LJLc. Jajuji _ iU ^Aj < IjL^j >\ • 

6jl_>aJI oUYI t jle. SjJuUI <jj^a JjI bia>j L*^ . <j^llI jj* jj jalI (jo <ojl] I ^ 

,/y 0 j-fcVi l^oojjj La.jJ OjOij <4ao£ 4 ■ Aa-v'il I 

4.Ak.1 1 Sjl^aJ! !jA cituVI iiaj (jl Dickson oiailjj ciin d55i 

6 i jOo£] I jl . e I ■ A * 'I I jjjo] I ijA I j *« JiAl I * -- 1 I 5 jjjLmJ I i j jol Ij <ayii I jjjol I w vo 

■ |k%*kl I 

CiULill JM 

(juloi a Jjjo-U ^dolo-lai I olllxi <oljUo ^nt4 OoJokooojI jjjJI 4j XII JjL-uyJ I (jo 
ciljjall j>o a^j^l ^jJaJ U l^kl iChlorophyl FluorescenceJaij^KlI ^ I«.*~... I 
^Ja^ial AflJ . (\5iAV KampsJ CmLauaJI CiVN-oJI ^A ^ 11 1 fl q ^ ^ K11 ^^LaJll ^yA 

|JfaLLJI ^ SjjjJI Jjaa2i fuaij ^a Walker & Smith ikauljj jlrdVI lia 

^ U i Vl i.V I I (Fq) <04cJ. I ^ 1 » i t’ i ’i i u V I Anal jjl lca.j cii.~v 11 fl *■" iu^iJ I I ^ IjlV Ij 

5jj_)oU <444jLai ? kl I Salljjj abjj (Fp) < ^Aa^’.l I Sjl^ail iLLii L ^2._ > *l]l ju joiil 

J fl-i i i (jlll <—uSIjlJI !jA Amt'iin <j4oaJ I ^a ■"■ Lala <^H722j .FI ?65 ia~t. ^1 1 

‘ -ft ii -a j^oj <404 J_jVI JoaJIj Solanum lvcopersicoides I I ^ LS) aI 
<Jola jl>ail (_ 5 jojj <4 ^flaj jJ ^j]l .Sub-Arclic Maxie^uSLa .‘IKj l ^Ul aUI I 

^0 ^yA Fp F 0 <04444 Coo loo ..^olooil clii ^a 1 ii t i a oj ■ fa J a oil <la Lai a 1^^ 



C>ljUlll i_j-«Li—iV I 


L. hirsutum o 11 (H722 <l^LuJI jjJI) ^lill jtjitJJ ^lill JjaJJ (j-» <J}Llu 

j) Jjj La* !(£jjl41j ujJi^ u* ijfJ WulJI oajl> !H722 

. L. hirsutum £ ail) J ‘ ijjill (jA» ) I CiV^LuJI ii Ji-4 ijAxj 

<>» oViL^i (jujii uj>»-b Wolf jjHi J -a-^T l f-» _ i li lI Jla-« 

P.l.341988<*iiijil Sjl^sJI oLuVI ^JaLoUl <JiLuuj Ljlia 4-iiLi 

I j \ L l^j a ^ fl _ 4 ia I'i - **■ t-wj \ fl ^ n ~i 1 I ^fV^l ■ -11 L"ii l$ , UC82 6 J 4> ll] ^yj I ■ ■■■^1 I t 4 i. ^1 |j t 
4 j| U . .y.'k !& 4 I ) 1 ^ I j 1 A^~ , . I jJj X * • • ^Jc Jll’yl ot^LflJ^I ^-lc - 4 j I i /> V 1 

: La£ !olc.lajjVI 6 i1a xiLuJ) 

L. hirsutum LA 1363 & LA 1777 
L. chilens e LA 1969 & LA 1971 
Solanum lvcopersicoides LA 1964 

: L£ ollSj iciljljla I Sot ^ |" ■.. I j * > ji i~h*l-^[J 1 jij 

CjV^LluJ AT uMjyj i >‘haII P.I. 341988 ^J^LtjaJI <bL_u oml - \ 

Lujj (ji '-*Ak> Sjb 3 " tr* ^j^JI £.1^1 

.^ \ Jil ^Jc cJojj ^LuVI ui oV^LuJI Ojm! i»I 

Lajlc. AT i 4 ~i.aJI l ji Lac I ^l^jVl oV^Luj l ji j*il I J j** jlj - T 

Lf^i (Jfl/->V) ^ A / Y ^ l> 

u-aiUI jjSHj <^ Um . o iiI t_>A Lk^l 5,1^1 j IjjV I (S^ ~ ^ 

. Sj^jJ | ^ IjjVlj <jjUL> i AT > j a y j] ^j^jl i4i-kll >jl*uoI I l ji ,jlS 

‘.4 < A«4 il 1 6jl>Jf <La.jJ jjlil ^ic SjJaII <La ^JLt jLajcVI Jy^ajj . . 13-4 
jju ^1 - 4 i<aj 11 a j2aJI jl'V t \ — jl I I j_A f jA — * n • d I Jail p^4 .1 ^uL-ul^ 

. 4 ^jlolll JJlIJI jjlj ^Llj . (jxLUlZLa jjjlljj 

^UUI jjjs _obLj a_jLa2ul ^ya (\^AT) Patterson & Payne ^^aj j3j 

L. hirsutum <J^LuJ Sjj^jD L^LcjIL^ _ AalaLaJai] 

jj-lt obUUI 6 jSk tfJj* ijlc, jLlkVI d)j Ilia LJI J ft’if |j , Cf l^aVl ^ulUl 



_ OkijjlljSjl^aJl oLa»jj 


Ijl^j ^ Y * j \*\ 6 ji) }U Sjl^pJ Llajj 1 injju jin. ^jVl 4 >flli-J I JljjVl 

l$J >Li La^ ^ | 4_1 ^a 1 I <]}LuJ I |jJb Luji 4 i -v"i 1 1 | ^ (j Lil I ^jjuaJ jj 1^ JAj • |u Ic L-*j A A 

4iAflrkVl 1 J-lUI Sjl^ f I w~ ,.,\ ^ln La j-Aj J-a^j AjJaH 4Aj^ 

JaVt {j^~ AjJaII <i-uo fj\ Ci-oL^, Cj LjLjAJ 1 ^£_La jLla>V <_LLa jjCr 4 ,Ki,4jjS 

j^aJ I l$_U 4> A tAJ La^aj p Lu I I oV^L mJ I A JJb jjxo Ojj-loa JA A Jjj-J I 

* ^ JjUl 

eji^ojVI I (N^Al) <jjj^lj Maisonneuve oL-uI ^a j^-uj jaa ^ -w jaj 

t^uLul jjJc. Lojlc VIai (iU J IjLjj ^\ 0 j E 4 I J «-v~ ^jlc. 5 jjiU 

.v_ 4 j_>JaJI 6 J 4 J J-liJJI J a-».~ ^ Ao j jia.1 

* - # ‘ * 

L*Ot l r> JAn ^1 ij*l I oV^LluII Cu v^l ^lill - CjL_uj4] I ^y> L»-uolj j4-uj • • I j-4 

jjic. Xolxj SjjljjU L^lojlio 4jftn(£x» (jl - jjaiVI JLa. SjjjS olcUjjl 

: Ua 


. J j 1_J I ^jjill a_» q ^JaJ 1 j ■ * j \ \r i * i a ^J_lAjj^J^J I 11 ~^- » c -Lu _ \ 

■ jlfjJ I e>»-eJ 4-uijJU !>U L$_lo Jjiiil Jiij^jJSil _ Y 

^Ualll ^-a 4iAa-aU I Sjl^aJI C. oLjLjJI ajjt ^ 1*1 ~ jj | J *■ ■ I A 

fijjj jixaall jjJj iLJ <ai t _ > Ai.4.i~i ^j]l .LAjLiHl ^Lll* ^ >M...II 

^_A $4 ^ >aJ I J n-a 1 1 OLjL aj v_ji -^*iW < L 1 |(J (J ■ Aftl ..4 jJc.j Ijl [] j 

.(N^AA Patterson) ^jjL ^ 4 jlj^ 4 \ 1 (<t£Lu Ljj^k] .-il~ l t\l ) 

- aioa-j aii .. Lycopersicon LM laJI ^ Sjj^l J*aJ ^ SjjiJt j'l ^-- ^ Ul 

<j^U oiaj ^1 did .L. hirsutum ^>JI ^>iJI oV^L*. j A« i ^ . t ■ -1 ■ - 7 

(\^A\) Zamir oL^iljj -.-v■ Aji ..^Lia* <■ I.I l^llal^a 4 qa t A ,"Jr 1 q"j i 

t^ 1 tyAj - L . hirsutum L,A 1777 ^J^LuJI ^jl 
: er^f ^ ^ »lUj <JL Sjjj olj . jjJjVI JL^ 

• il I Ej I oLskjJ La i aXi ■"* 11 * I _ \ 

- OS^-eJI SjljaJI <^j4 L^ii . Z w A a -^i l jjL^Jo ^ 1 $jL* EjjJ JLaS] Lfjiai _ Y 

jjc. - LJU. 





Cf llLJ I I Jjl I *«*if 1 tj* Lm«V I — 


J-*Afl| Kjjt^t _ 4 * AoA. \\ | 5jl^aJ I <a.j ji jJU p Lul - I l^of ^ 

oV^LjJI Lu 

£ .i I _ a ■ A a A. 1 1 ajl^^ll L^. jJU a Lu I - L$-lS 4_u I ) $ jJ I ilujl O-* IS - 1 

I oV ^ Li-u] I u& Lax 

O Li lull CM^jt- Ijj _ Jj-—.Vl jjiJ I I LoLlII a LI a LI 1 oliLi ,j_jJ I «in . 0 
.ajjjxall jjLjj fj ibLJI aJJI oljLu J) Li _ • SjIjA. ic-L-u Xi 6Jli ^yjail 

•(J^/jU^) f d /^ ctjL^ tr* *“J 

LA<bLJIj «L. hirsulum ,'u> LA 1363 ^ a^j^jJI J*a^ <ix-a >ijli elljS 

JLa. I ji jiLa V« • • jaj ^liijl <jxLj cnia^j LsJkLjJ^j < L. chilense Jw« 1969 
N~V(J_kJ /oltLu A ^.jjxo/X • Ljlj^ i—^jjJo ^-4 - Jxa. (JSauj - CiftjJ I jjjjV I 
■ i—l i>Jai I a jjk Qv ? ■» >«■»■ Li Ijj I a U1 aUI I l.niu . (icLcu 

ojja.1 - (\^Ao) Smeets & Hagenboom L+l f.ji - a£<jaJI <jx <1 m»I... 

(_jJxj 4aa.^Jjiiiiiil I a—. tI . LI a LI I i_il‘n^>l Jjoj oLs^LLaV I c. j ■ ■ ■ ■ j * 4 _luIjJ 

jLujV Ij jiaJlj a\II ^jfc ajjUl ixjjjJI Ifl ini i jl .-.I a.^-J1 a j_A ^jx ajltli a V I LuliLoJ 
a La { ji itl >‘> 11 ^Lxu ajuja. i—iLxdf <xjjj i iii^j ^ i AiA il I aj l_>aJ I t_j< >la ^-i jiaJI 

6jl_>a. LajJ Jjl . <AjLuj (£>al oluiljj Jjjj IjlILuul . (jliaLJI jSjjj . 1 — SjjJall 

^ L>ix ola._jj gjjl jl CjLa.jJ ii^Lj jl (jjlajJ jl <ajJ jlaixj <jxaJ.I OjJall 

I^JIjill ( jlc. /XYj </XXj t'/\ Oj N Xj ,/A j I .lift) - IjjJjjk <—ijjJa oaJ _ i_LJlii 

ijl jaJI 1 9 ^ > L <J(J[ .~<la. a. II a LI a LI I I a 4 ... I^j. vl I . "■ | Jj 4 . Ir J 

Net AssimilalioniJjlxiJI aeliSJIj< Relative Growth Rale (^xuaJI ^aill :L-aia>lll 
Specific Leaf^jlUl jljjV I oiu <Leaf Area Ratio <a.LJll i■■••'■j , Rate 

Net Photosyn-jyjxxJI ellJI ,Leaf Weight Ratio jljjVl jj ‘jj <Uu*jj , Weight 

<Stomatal Resitance jjilll ixjlLaj <Dark Respiration ^^Ltll ■■«*'!Ij .thesis 
(Ij iJjiaJU i'iis 3 jut *11 j (CiljajJlj iLilllj <oLjiuJI |J$ ^y, o LajJ I 

olj-k a l“i jI_."-aI i _ ^ *'l | ajl^ail o j 4 ^ la —. —. t _ .—. 1 a. aI I a jjt <jljj a • • Jj ell j Niij 


NX! - 



_ jJIIj cAiiitI LjjjII 


oj^j Jl 4_i_uljfciJI 6 <xa r^-iLij j-o > 1 ia ^ - uf 4JLi-uJI J_u Diallel Crosses jLfj 

<k It iAl I Sa I. A V Ij ^LJ a . A a V'i 11 Sjl^aJI ^jjjrU C>Vi - <—i l lu fliV I Jjjlj <* -»■ ■ AI j o Lf^La. I 
<(\ \Ao Van de Dijk & Maris^^^UaJI <J uijl]lj «= UJI JS ^ _ IjLjj 

JjVl olj dlii^aVl jjl Ijj iua. I^jUaJI jljjVl I'i'iH < 

,(\ SAoVan de Dijk ) Laiilj jS£l culd 

fj-m .ljj j>> _ (^AV) Jjjjilj Kamps ja.j ..Sjjl^I J^aj ^jJc. Sjjill iSljj JjtJ 
- S. Ivconersicoides ^ «lfl j <^SLc ddjl yja ^t»UUI ^ Jj^q^ Lf b 

. 4-iA^L» yi 1 1 1 * 1 "■ • m1 Ij 1 6 J-i La. A fl i rtl I dL | 

JUU1 

ola-jJ J-aaj l _ r It SjjU Cell Lines Ldd o )hL* jjJc. J[j*«aaJI jdo! 

SjAfl L _yil-i_ul ^ic. <iuaU u Id li. ) VI ji-uj 4 -a i ..'S I ^jljys b_jlaJuVLi 4 . Aa-l >t \ I j 1 1 

Cj La.j jJ Id] I a l_j^ I JI « LddJ I Cj I » . a . ^ i Jju IdJ Ij a (dJ I ^jJc. 6 Jjd I Lddl I 

4 , Aa -v in ijl^a, 

L}Ld ClVdaau ^4 gjiig I Jl oVjJUO if. Q-l >a I f _ ClLailjdl "'->■■ Aj 1 j 

<j2LjJ| £-J^jVl ^J ±J Aajj ^^III alLtlf iCLfca Lfjjj CiLdidl Jja.j - SjjL>JI Jn.%~) 

.(N^A. Dix ^c) 6 k « til 1 ti-^ fji ojLLu ^ I 

o*t>M 

oV ^ Frost Tolerance ^ jg.-rJI Jaaj <^.jJ (N^VY) Richardson & Weiser »...« 

fi 

: <Jll]l olx-j-aaJ.1 Solanum I ^ Ltjj 
: (J-Aj <d]j ^ya J5l Jl Lajjj jkO. 6jl_>aJI <a.jJ ^Alidjl Jaaaj ^ ljj| _ N 

S. acaule 

S. chomalophilum 
S. commersonii 
S. x iuzenczukii 


S. multidissectum 



ol^LxlJI jj )j^l I ^th i i V i I t I [jti LmV I —— 


: <jA) ‘( k0 - J! i- (^1 Sjl>k]l J-ajj ^Ijj’l - X 


S. ajanhuiri 
S. x curlilobum 
S. demissum 
S. megistacrolobum 
S. microdontum 
S. vernei 

: l^xo Itjj X1 Lajjcj jylj V. j^JI SjljaJI J Lj >A(~ iI J-a iJi j _ T 
S. tuberosum ssp. andigerta 

. lfc$j \"X LajJCj <^V_ (jJ| X_ jjJI Sjl__ > aJI <a«jj ^^Likjl J-a -aTi £_ Ijll - 1 
•jji ^ fX. ^1 \- ^1 SjljaJI S^jJ (jAliajl > ^U- 'v . u ^l^jl - 0 

S. tuberosum ssp. tuberosum 

jj-* Lajlill {yt <JLt <aajj (jJfc Cji'&MJ <J \t- Jjural I lag \*\n 1 La£ 

1^.iSi/il] <xul i ii'al I l i y LI ^l^jVl 


S. phureia 

. S. phureia x S. tuberosum ssp. andipena guiial I ^j 
<La£ja oilka. I fl ■* i jl Cut^ Luj ^ 18 ■ j~>I] Lajlil I ,jl £. ellj Jjjj 

Lajlia jjia ■ •lA.V.l (J Jt Jjj La£ ., j oiltLsj I jl 11 a^wjj j[ il I I J - d 

i 4 . il l i n*wl | j^]jJ | 


^y* lfc>j XI (WAo 


Li & Fennell ,jc) Chen & Li <JjL^a 



.. . _ jiI I oIaijJ Ja^jI I - 

41 ..^-y ^| ^ vfli.wJ I Jj^li ■_« *ole,jA-ka ^Jl Solarium I 

Sj'j- J. acclimation <JiVl <Lol*l ._m %■'>...1 V .»■"; dul£ Ijl Lj <L*$.l 

.(V _ A g, I <1*1*1 ^^ajjull Jj* 4 tAa-l'i* 

* - * * 

S. j < S. c ommersonii • , S. acaule u—*) £jj_j| <-vjI Oj—* lj-fl l*-£j 

^ ^ I _ S^j^L IfLaJSl . J n-tTi (S. chomatophilum j , multidissecum 
4 i ^ 1 ■ .,->-1 1 ^ |^V I <£. u -Ul U.l | di» i nj Ulu ^. \ \ , 0_ jjJ| jkA, 0. Sj lj -w 11 
SjljaJI <a.jj ^LLaJl J 11 V Lf jJ I j «6J $ >JL C*lSV I <1*1*1 i . i--~.V (J il I ■ ■* ■ ->ll 

, I Q-k"* Cj l^^hi JJ^V 

r £jj"lI ^ i4n\JI J**j■ <^»UJI <ijIj^]I oLJjJI * - oj^jj 

S. acaule x S, tuberosum 

I j S. tuber osum ****• p ^ ^ H <*jlil I ti** * j I * ■ ■■ jij 

: <JllJI {•l^lVl 

S. acaule 
S. bulbasovii 
S. x curtilobum 
S. demissum 
S. x iuzepczukii 

1 I I J£ Lg-I I ■ t ^ >» A^il <-OjUII | CjL^iillll 6 jj> I *.k | 1 /.C 

jjfia IjjjLj JSVI olij^ll £_£ Id^lj Lllaojj 

: jtaitll j> 

S. tuberosum x S. demissium 

.(WVY Richardson & Weiser) <#l! jj i. SjLl^, olj . <1^* . .S.^ll 4 _»jliil J\ 





Ca-liV \ <-UL*i 11‘I -^~ ■ ■■ lj 4 61^ ^iifcrtII l^laaj SolanUR! £ 1^1 » ail : ^Y _ J^j 


(f) 

Wufrl . 


•It Sjb-ajt i-fjj 


<jJSSU 


fclj—Alj **-J « > « » 


^>Wu ^ iitiill <^jLLo JJi I I 


“t.. 

V- 

S. acaule 

s N,o- 

1,0-. 

S. commersonii 

A, o. 

t ,•- 

S. mullidisseclum 

A, o. 

0,-- 

S. chomatoDhilum 


5jj^-Jt_i oJSSU ■ 

S. bolviense 
S, megistacrolobum 
S. sanchae - rosae 


> Vj ^ji i ft II <^jlLo <jjCJ I hcja^X I 


S jj^JL <a!SSU wj . 

S. oploocense 
S. polvtrichon 


j ^ jfc« n II * 


:^£J| HtjaaJU 


3 tj <JftU lAg■ - > * -*» 11 * ■ ■■ 1 * »*k :<aj l_jJ I t) 


V- 

V- 

S. brachislotrichum 

V- 

r,- 

S. cardiophvllum 

r,.. 

V- 

S. fendleri 

T,.- 

v,.. 

S. iamesii 

T,.- 

V- 

S, kurlzianum 

V- 

T,.. 

S, microdontum 

V- 

V- 

S. Dinnatisectum 








■ (*-"') 


(<•) “MJ 

N)uivi 

j *H»«1I *jlj >lt J-^jJ 



V- 

T,._ 

S. stenotomum 


V- 

V- 

S. stoloniferum 


V- 

r,- 

S. sucren.se 


V- 

V- 

S. tuberosum 


r,.. 

v,.. 

S. venturii 


v,.. 

V- 

S. vernei 


V- 

V- 

S. vemicosum 

ft 4 % ^iJJ ^LuiLwi^ ' 4 a ii a 1 1 4 1 f 


V- 

S. trifidum 
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f Ijl^-i ♦ ijji - <i:Liil A 4 1h-IJ 1 Jii - S^JL ojjjll CibLill jaJI Lijjia cul£ | I j 

- — i * ■ 

. ftjlfi \ l ^jq c^LJ 

<£.Lmj N1 ^_o «^X jjji _LifJ S4|jjil cjIjLajJI (Jji <d5YJ *—i jj Ja ojl£ |uj 

■ <Lj^Ld 

# « # i 

• L^_JJ X • ft jl ^X Sjl^^ ij 1| trtjjJU k-»ir Cm CjLild I CulSk ( , ^) 

<ilaJI SjULI ^±j LLjjVI Dickson & Stainer ^jj 

i—iLu^aVl 6 Jjk <^LaJ I ijlll kj ju u Ciajlji , J ‘ ' >_ij_)I^j ._ lj^^JI l Q l~i. —. I ^y jjt 

iiLaJ I SjU.1 CuKj < » j *\ * - j 0 • (jj 41 nal I dlti iujjj <a»jJ ■-»>jI jjj <'/, ^ A _ "\, o 

<jjj ki-uj ^ Hi. LI I aa»j aZj ,<JSJI <HlaJI <LL^II jljll S ....'. £_« _ Ljji^a. . <L-u^o 







f<jlaJI SjULI <Lluu ojI jjl LoJS CqjlHI cijljjl iloa. ‘^tiu^kll i«jliitj iiLaJI Sjlil a ■ • 

O' - "') J>^ <j* £-““>» >* L<^ 

■ t ]*4^ < >i UUJ$J 4w*j1 wJ gji I rt f I»J ii LJ1 i jUI *~-l Cm *«*JI : ( r - ■*) iW 


CiUl^il) Jit 

(jxJIj) ajUlt ibajlt 

£jj ijjjtll <L«bu 
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(A,A_ A f t) V.i 

>oIjLlj ^0 _ 


(A,r _ V,£) A,o Ltt 

jljjVl wiljtij 

■u 

(\.,r_A,r)v 
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oi 
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J V 

rr 

(\.,r.V,\)A )0 
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6Ja^M OGLU 1 

w 

(\\,r_A,r)vr 

61aAOA oIjLij 

rr 

(W-'-.TjNT.l 

j IjJ-A 1 da.JJ V 


>hU1 


11 0 nj <jaj .jaJllI <ja Lll^a T * A Jjij aII Jaaj ^Jc AjJjJI 

1 j ia“u jliU I .Bullock's Heart jjill olij -Langara l_>ajV 
SjC-liJi iiL£ ,jSJj i&JjjjJI Cy* ijLtaJI jjSI <^jj Uf) jijJ J4 f_gjl I jjVI IlaAjla-J>l 

‘ a'n^lI jtu a l--v U Cyj Geelong ^...l > »*»■ ■»!I j^-lt ^j±lajj 

.^\Nv\ Knight) 6 j % y klj 1 a u..l i .»■. . a! i. aV l jjfJ| Alfonso 

jUiii .lic- 

^.Ul .Utl 

i-il l i-aVI ji a ■ AaA. '.I I Jj|_jaJ| CjL^jJ (ji ai*JI ^jic. ijuill jini'ill <jljj ojl£ 


NT. - 





_ Ij * ■ il I ij l^aj I CtUjJ I 


f I^V I I fO . <*'» ■ ■■•*■ 1 I jjC. ^JoLaJa) I oV^Lui J liilj JA-I CiLuiljdll ■*•■!»* *»l .<Lj )l "k~tl I 

, JlaJ. I I jj> oJjj 1 J^aJI i^yi Lula. . Lui - j£jjj . MjUjiJI I 

.((JJ/jlfj) ^V/YT ^jjlja. ^Uaj ^JnLaJaJI ijliuol ^jfA Ijjc ^ Curme 


- v_i % >laJ) t> jjt Q->"i _ 1^ it JAaJI Luu Caajljj '*'• la 1 1 j *■ ■ ■ Lui * Ji.S ■■■( isl"-^ I \-k. ^ 

4iAiVill Sjl^pJI ^ji ai*JI ^Je. SjjiJt (NWY) Minges ^1 Y 

Wisconsin . *•■*■' .Red Cushion J ji 'Earlinorth i jy ^jJ •■ « l~,,^ Vl 

^j>jilrill < JaJI oaj tjLla I (\^Vo^ ^ 1 > al§ Nandpuri (_j^a| ..ji^JI .Chief 
*^A U uaaJI Ajjji tj i t i ^!> Vl (j I I %aa jj .iiu^ Y£ JajuJuI 

.Ulalihin .Avalanche .Cold Set ■-•■■■ 

(jl J an .^JoLaJoJI <^yt <J^Lbuj Uurf-i Jadu 1 njji~i ^ Kemp (_£jal ., laiS Jjjlj 

alj£ :v_» llua Vl ^jjk 4 i A i a* J I SjljaJI ^i a.t«JIj jLa jV Ij jail Ij oLlWI j^Je. ijji Lajj^I 

PI- j • PI. 205040 ifjllJ^LuJIj . Azrbidziviky ... a \ I j .tLu^jj . 6 > y ^JjjIj ■.*•■■■■ 

^(P.l. 280597) Sj^VlibLJI Ji (NWA) Smith & Millett LA, 280597 

* • 
f V A* (.SjL)^ jji Sjja. ij^uou ji*Zj «f\ . Sjl>a. ^ ^U1 L_,jaa 

■WM 

Ulua Y^ (^AY) Maisonneuve & Philouze jjla.1 .. Luu^i Montfavet 

5lia« jjL oL|>ua <^* s “ *jKx ^lil kjjaa ^ JjjiU ^JaUUI ^ Ilia \j 

oblaj c*il£ Lu <J-uLui 4Jjj Jjj SjljaJI <a_,J Ij ■« .-.1.^ 

(*^*j J^J C-iilll (jlia.1^1 U“J J Aj ,jj <aoli 

aij . (acetocarmine ^IS^auiVL ^1 ^liJJI ?;■-•■• <k. 

^lilll ^_>>»a Sjj^a (jijj jIaII ^ Lwa ^illuaVl uuj] UL. Uiljj lja,j 





.Precoce j .Espalier :^ ii■ J.a4.".t I Sjl_>aJj iiML.ui ^_all^»Vl Jil oil£j ^1 

Su- j .Lucy j .Montfavel 63-5 j .Pinkdeal j .Monlfavel 63-4 j .Apedice j . Apeca j 

T. ^y> j-Liil ^ If _ aj j >-JI QaJ _ 1‘n^iV I &JL& ojj-aj jij .permarnamde 

. '/V • yC. V £-a - SjLfc _ Lj-ViVi I ^ISJJI ya /o • . 
- ■ ^ ~ * H a LI I 4' \ [ ^ I a*. ■ IT (\^A"\) .'ii j j Rad wan I j • ^ - cr^3 

._sl <a»lI Sjj5j 4wi.ljjl LijjSl ^jl l»j-a» n , P LlLL 4.Aa-til I 5jl_^JI 

.UC 82 AT > av.^llj .UC 78 W29 T^ jjLj VA . FM 52009 oT- . <\ f l 

ciL_ijl i_., La (jiij .alI (j_4 JjLJI j_aJI ^ aijJI 5jO_i!l jA j 7 ij 

Sub-Arctic Cherr yy .■■ .*h <j( ■ ■ ■—j .(I N^Vo Harris) Sub-Arctic Maxi ..XL 

\^Vo Harris) 

.. Lolakjl jjSl ola»jJ er* Sjjiil jjLmxo (je. jlLj 

Sjj-ill CujIjJj (\^VA) Patterson ^lii JJ ^*n!L I *t..:^~iI 

L. hirsulum £^jll oViLu "y jjc, ^ < .AaVill i jl_>aJI oLa.jj ^ J»*H j >L]I iJ -lc- 
ljJ_=4.JJ J *—gJoMJ yo ii t i i n oLtltljl _ Lj-j _ JJllj I 

4_Jt- oUlLjl yd ca a'\ I 0 V 5 UJI 5 Jr > ilI .J 1 ^11. Sjj—a Lj!Xf y I 

■ dja 

uju L. hirsutum y* LA 1777 <bLJI y\ \\A\ Zamir 

LkjLaJ jiiaj j »*■* ^ fl a ?4 .AitViI I J n-tl SjUltl jjUaxa J-^al 

fL\ (jj ’/N • • <axuij Lfi.Lai Cuaiy < Jjlai I jaJ I < j aax U 

JL^ jia TT • • 4 > -u ■ nV I I4MJJJ ai* j A, ~j ^0 

jji jLajJ I tar J j .j-liill u jy ^ljj| ijjill <jjuaLk oiij (illjS .^jjjVI 



_ Jj I oAjJ J •-k J <_ujjJ I — --- - 

j iLA 1363 j <LA 1393 L. hirsutum ,‘n I oViLu ^ iuiiajll «jlj^JI 
.(l^AA Patterson jjr.) Sjolt-lijjl Lf lc. I.« ^ * '"~>j !LA 1366 

j^lt Sj^aII JLijj £ya ^\^A\ Zamir J 4jjjl*-aj R. Jones jlSj 

(L. hirsutum ^^1 ^>JI ij*) LA 1777 <bLJ! (j* ^AiViIl SjIjaJI ^ jj^JI alt 11 
4 LI...i > _ 4 a Lt I .u'i ij , Gamete Selection .~«l L l a I -^lI. ^■ I A" >1 4 o ^ L ^ LuL» * L ( a L11 I 

‘ a . A a A ’. a Sjljja. olijj j jS 4_lj I jJ IJ 4 ■ « -- jl I ,-.l-v .altH f. ^ l r - 

5j ail I o l* 11 **- J «‘v'i jjjl I £ Lilt I j a_j I.^AV | 4 .1.f J j Liuj .-■ i*>~ V 6i.t 

^ 0* .A** (X^- 4 t>XA ^ 0 A»il (jit 

i< 4 ; 

LuljJ 4 fl h TW-1 I O LU. L^ Q LJ I JJC, .. LLl^. N T Ifl lfl 4 A Ifrlflj jl^J ^jjJI 4A4^1 I OjISj 

1 • = U Y = ^jY OJ& I JjtaJI (j* 1^ 'ylVil _ ^ I 

C»/n V £j ja J Sd^lj 6 jJbj jt I »j a 4 -*- 4 - 43 j £- liil ( t j-o JJjJI IdA J!loj 

t ^li I ^Jbj <Jad)L4 pi M^tl ;J ^ll I (£J4M - 4 I Aid'll f Sjl^J I _ I 4 I 0 

^ Ijj - d J-A ( jM - <jli , .oLkboLJl Liajl £_uj Jj I Lai , O 1 1 ^ 1 ^ I 
I n 11 f IjLj NAVVVT N*\ = — <ji Lajj£,j < Liljj <LbA.ll jjjlili Jj^JI obLu 

^JoLaJcJI wftJl ^ * * ^h_i 5c. Ij^ La ^-Aj t L^lo I ljjSjjII 

JJC. <ac. 1 * A a Jjial <jj ^jji^LJJ JJj ,t^^C.jll ^Jc, 4 Cj«~H *s it 

^lilJI - k l -A j Sjlj4. fji U I ij-s L^iic (ja 4 JI 

jji oLlVl jjJt 4jjtill I 4 I ^JaLoJall ^ <jjlt iliLuj ^lil ^-4 LijLiil jljil 

■ >— B <|_> JbJ I 4 j-A 

IfioLij (ji <£Lajix oL*jjj| Jjc. ^>4 0 ^“ Jii ..^.aij L ^1 iiU^VLj 

Jj-S 1 4 *1 1 4 j_lii Lt 6 jj1iL± 4 JaAJjj - ^L^SJI l|[~*»-v l jS 4 fll“.A A 1| *X| j _ I Aj ~LJ 





J^ail I <LijJaJ I III CjLajjaVI ad-1 t jlc. kj^alll (jSL^jj . j.rtiVll I CiLa-jJ 

.isozymes oLajjj}^ Jjjju ^1 ^ .electrophoresis ^jL^JI 

( j-*j JjUl >aJI <ji diaJI ,jJt ijdill iiini iltujjil i^aJ^iVI Zc.jty 11 Cul£ dij 

Ci Uj'um I cJjfi ■*-■■-- :(Pgi :!jl.^'-^l ■ Phosphogluco isomerase i^sUJI 

pL aj'n’y jV I add {jA dliiiujj . ii^dl adfi jjjl >JI JaiaJI ♦ 4dul jjll ilLuaVl oVLaj Jnjjjj 
ijl^aJI ji diaJI (jit ajdill <La ji Ifia ajxalll <_jIaJuI jIjj ^jll oLildiil j_JJj 

- SjjM 1 jl 4> ^ <jA> - 4" !jA jJLd »ja. Jl ««~ml fu «?>aiajl) 

u^aj Ijjj ‘Ifi (jil Pgi Ja-aiJ yjL^I jLiil 

L+I mm ( jjJI jJlj . 3 . A»-l ~. 11 Sjl^aJI CjLa.jJ diaJI l^jlu (jjll oluldill <_jl^*lll 

.-■UjShll adJdii t i<J pJj CilLuaU uilViWf jn'ilL 

.<ixa.j]l 

4-JJ.V« lfj| j£ j ail ..<*atoill Sjl^aJI ailJI ^jJc. 6jdilI <L-e 4 jIjj ^c. Lai 

uljjl > Ly ml I I u * ^.iLuhI luljj gjlz jk lalaV I ail^j '* ■■> *■" - 4 l~j ■ •■ ■ 

SjljaJI ok.jJ 4 Ja Ca^-i - oi V| .. Ijl .^LajLa I. 11 . i.iaIIj 

lj jSill anil 4-i 111 > oil!<■> ci^l .u m (N^Ai Ibrahim) ^aj plow 

■ u^Jall 6 jl ^1 dial I ^Jc ajdill 1 aid 1 » a —0 i41I .".Ia. aI I .ill...* 

Lfjjlj aa.au ( jjt Jju La-a ! I Jl» 4iAti‘u p li I'll I ad^J ijdiil liiijjall oLa.jd oil^J 

jjalI jaJL 

Penn- ji* 1 .n 11 {ja Luih i jjLJI I aialI 1 1 ■ jjjll Jiiil I. alv. »i 

ojjdli Keystone Resistant Giant j Albig I jxuu ..iijlilLy • Vinedale j .wonder 

. Iij 1111 <jJLaJI ijlI aiilI jjJt 





uJc. wii*j]l JiiiJI yi tSjSiJI ji*JI 6jJkUo i^y> - jjVI - j i luu ^Jj .. IJl* 

jij .Jilil) i ji l jjlUl ai* jijj ^c.^j <^uL>ll <ulu!I i_ijjJill >'I»11 fjj-i S^aLIo 
.^ lai■ ■■ * f a.**» I j'■ I i (\\ lAj Curtis & Scarchuk l| a.t.tCI 

. d.J.«C‘.tl ;j|^1 Jaaa Sjjill <i*-a (\^AV) Dickson & Petzoldt .Aaj 

Calj CjV^Luj . .14.Til ry, I \<iAt .< l*t.... ihjjj LkJj^aUil ji _ Jjjil i, 

. NY 590 x BBL 92 ^ ^\"\ Z jl^ AiaJI *««H (J ic. 5jji 

^jUJl 

LiliizVl jl V] { jl S J 4 tall (J ft "a l (jic. <iirt jA JJ jijj 

jjiljj ilij-a <jLkjV I Jila. <LjJa SjIAl *. A»4‘.t I SjljjJL LAjjLj ^jJjs jj (.tH-tl 

4 4 

U* . l^ jlc. (jllnJ ( ji!l <aaj]^ mtil I <ILaJI j| i-.~j _ Ic^jj LaS _ i J lL i 11 Jj ■ « 

<Lj£JJ jjc jLoill jl i seediesness joiJI J* ^laJI ji « golf ball otfjaJI S_^ . I jj i» ii 

. nubbins j^ill 

IjLaj Haden jjli v a i*<^] 1 <JL^JI & I^jLj l qI.»VI 

(N^YN Knight) s jj^ lall oJ la ^J!Lo <jjliuV>iVI <aia!1 

JS - <*U. - <^^UI 6jl jaII Ja^I LujoJI ^c. Jjjij 

.(^AT) Marshall j t(\^AY) Chris!iansen j < (N^VA) Li & Saki 

isiZjU* jt>jr t UiU 

- Ui <jmi JJ <JUJI SjI^aJI _ Ckfl 1^11 obUJI *« 

: Mesophiles <Ax^j oLiLu . N 

•^lo - To l| I > 1^ a j ^1 I 

-\TC- 



•lalrLull^j^tj^l -j ~k' iD i J I L^V I — 


Moderate Thermophiles iJliJI SjlJ^aJiJI iL^jlo cibLj _ T 
, • - 1 0 jj-« ^ 0 1 » -■ * 10 iw .^a] I SjIjaJI ^ ■ -^aV I JaJ I 

n ■ Iaiu (^0 « . l a |tjg jJ d • »■■■* 11 i*i 11( till 4 _laJI c - 'J * ij ■■ l«i-A 

. ajl./^a CjIjaaI • jjJI |J.p »1 4j I jib Ja'tj <iuliail £ !_^&U 

ji y. j ,<JL*JI SjljaU ^ojJLa]I tXu OIaL ull iiJjaj (_jjjI jja^JI (_£ Ja JJajjj 

AjIjAp. <aa.jJ (jAi^ ^jjfc J_aJU |jl ^jiaj < 4_J Lc. ^laj O^iUU (jjuaLl] <<U<«*tjV I I 

■ jljjVl 

SjL^ O 6 - Csa^iiiLI ^^III cLitl jjl - iaU. Sjj^aj - iaJij 

J - L^_L4 ‘_‘^y i 11 V lj aajV I Jo I iii JI jjj* lilI Sj l^j^J I j « I^j I * I^J 1 

•W 5jl^ ^ JS 1 jljjVl 4^lj^ LX 5 ^ La i 11 .. liA ,<i£l£ <£.J^UJ - l+J I J-%JI 

UL<u <4+\ja ojSj ^III j IjtfVl ^ e>“ j‘m 111 .£jil1 uaimi oLa.jJ ^.ioii I 4 J -Uj^.1 I 

. I* LJ,Uj 4 ]I Sjl^ jt CjL^jJ ^iAi JJ < fc iL\ 14j«.u.a.i.tJI OuJu^yL) 

A 4 IUJ) SjIjaI) AjluL 

:^Jj L£ fotii ^1 5JLJI Sjl^aJj (JjLLlIJ I u jt La* Vi I jl^uoVl ^ Jii 4 j 

■ I ii.m 4.L%*... 1 jI ^ 


a>ia .'^li i i l lj ^iaaII ^jji (JS cjVjjiJ. <JIjJI SjIjaJI jjj i jlc. jjiiJI jl^iVl uAj 

jljA^ol J34^ ^1 <JjjJI jj-s pLU ^aaLaaIaI jjjall Sjji CjC- j»aa 1I Sjljj 

pIaaII Jjjc» ,jc- Ja*_« SjLj Lpaaj .Drought Injury * iliaJI 

• Starvation Injury p I jiJI jl^al ji>f^ 

(jJI - Jjxa (ji iiJAkj ^ I SjLaJI 5jLy]l 

.' LaJk I^aIo Lc. 

^oll .Diffusion Constant of Water p 111 jLiail u^- ^piLil 1 


- Nn — 



_ 4 jl£j 1 Ij * 1 5j I o J*^* J I 


U t-w 11 i- 1^ 1 l^j <3j^J \ <^x*uV ^ojjlJ I o Lsa LJ I ^jjj p (Jl I jU^ Jftji, >/i I 5 j Lj _ v_j 

I^J la I p 1I 6^ IjJV 5-i^j-o 0 j I J& a j I 5j IjA ^ Ujj I (jl - - .1^ li i 1$-^ 

. /X • jI.iSa > Ig-J I I P f^i) <JJjuul] I I jJ ^«=» | J jlju 

I <JUI Sjl^Jl <i^L/v> (jj£j jl s >*^l (jl JiaJI ciVt j^mj 

, LLa.1 i^jVl Aa^JojII £-* t I (jjlftljJI Jjjlj (J^Cki l ^jlja Uiirtj 

6jl^sJI JL ^jIuua ^\ ^Uj^I oic. U 1 (j-^) 

I A * ^ I is | Cj Ij LlI) I djii Cjjl jjl LJSj . (J LJI ^j-l 4 l“ifl i j jpjJI 

. JI Jj£.V I I Sjl^pjl 6 JjC. iu ^JLixlall 6JAJ J ^ J Uiu ul JjJal Sjli ^Jl ^ll^l 6jj&4 

Jjjm ^LjL <JUJI oLiLUl (j^yu (jU £ijau ^jJI jj aaII jl^Jaj 

(jl (^J| Laujj] I Jjjlo (jAflrk \j 5_JLlII SjI^^-U I (j«a J-ftjJ .(jiiflYi] I 

dLt Jujj (jui nil ^-£il djI^aJI (jV <oLil]l *- I i*J I (jjji-8 c- Lfu I £a Lolaj w_aijli 

■ i nl I «Llil I ■ ■■■•!*■' ^1 

■ & J < t*i 11 4 in i ijlft j I j 1 - Y 

Jj-lc. d^jaiLall t^jl^jjjtj <JUI S^l^^il 6 J M i l I 4 irti H3^1l 

jl <oLiU <-aL^J I CiLjS^II J-i.1 ^jk L^jJt t_ujjj ^Ij i6jl_yaJJ d ...I ■■■■^11 <jiA jV I 
.<jJl*JI Sjl^aJI Lj^dVl ^Siljj Jlo ><jj&jaJI ia^jj ^Jl <luu CjIjS_>j> jiSljJ 

<oliu | >JI S^LiJ l^j-a <JUJI l^ >~w 1 1 tJil] I ^ 1*A i .jjlil j 1 J * ^~»V 

(jol «~> V I JJLAj ? uaf ,V L JiO I ‘■■J >I ^ » Ia* Loj^ Q_jJkjJI < t ■ .i j 

.RNA JI^U 4. ^. 1 A^j «« Lm i]l 

'. ijLjilui jljAdl . Y 

oLakjJ <iuLa <-lj 11 n if> oSltlij ■*'<ajjj A i. t.^l I j 1 ^, Js V | . a , w A 
Jxa (l^la <j^Jqj1I ^ I Afl-k’lt I <ulull t ' I ArV I OjJ» LfxLl I_ijjli <^LijjVI til 1.M I 



ollLi/ IjjJI -w~. U I ^.L-V - 


(jjJI j^Vl ! Ifl I ■*■ *“ J JJLA jt. dl^JJil) JAA Ja»-o SjLj CAltlilll 6Jjk , ,<£a| jjl J . jjjjll 
^auij jj^JI ■ ‘ jij .<j_^Lx]I iiucVL jIj. A|j oLujjVI jJ JU ■*‘*j (Jc i_ujLi 

j ■■■II }UkJ jl ■ IJ I ■*■ JjJUa (jA*j jl iCalfjl oLS^I ^-LA J A*_» 6 jLj 

L > iV ^-la jl iiji!iH) _)JC jIja^»V| je <_JL*JI Sjl^aJJ Sj tiLt l jIja^VI Jiai ij 

. Jill I Jji i ii {J \e. _ A^jj . <UlaJI Sjl^aJJ ,_^oj*lM ja ijiioi bj±i ji i (ji jSLu 
t I^Vl (j-» NY* _ V N ja £jlju li nt ‘ Ija. JU. SjiijJ Q 1( ) Jl <jl 

« ^ 'jj 1 1 | 

^1UJI SIjijal! jiIjJai (jA CiUlflli A^Laa Jsluij 

: IaA .Jj ~ili...j ■j.i-i.L <JL*JI SjljaJI jIja^I ^y> 1^.1,.ii ‘ i <jl ft-t.i citUI fj£j 

:Heat Avoidance ijljaJI jl j—ii ^ jUl. \ 

<a.jJ (ja Jil fjj$J (jl 4-JUJI AjIjaJI jIjaAV CililJI ^ ■ «_■ V 

V Ijlj-i oLa.jJ (ji fliJI Jjlt Ijjli oLlJI JjSj (jl LolJj <<J In-J-t 11 fIj+II SjIj^v 

:4jJIUI JIUjIL. . 1 La jj»j oLaLu l| lft~>*i*i 

insulation ^jl^aJI Jj«JI _ *1 

, L^.ij tia^l yjll tSi ft i nl I I_ikll ^ »‘l* JjlAj * j ulS] I jl-*. AVI *• idiaj L. jAj 

: (jut‘i’llI Jjj-j (j^l«^*‘l - <_i 

SjljaJL ^Jjlia l-ia. }L1 a AjJjLj (jjij .l u jk j jljjVl jA I n j a JaUJI liA jjSj V LttJj 

(jA j j ft A ( i_l 111J^ I <aSJj ‘ "* ‘ "I I I {] 1 ''J m ~ f !>?■ t> U. ‘ “ ‘ ^ tr*^l 

1“* ■ "II jjjijJ I c. LaAf. | 

: l^_i I f . <kiLuJI <iiJ aA] I <2LLJI jljjVI ■ 11■..~T*CI ^jt _ _a, 
LaJc iTiansmissivity 5jjljuJlj < Reflectance (juliuVI 5jjilt Jili, jiaJu 



— i i l 1 1 jl jJloLjJ 

jjlly .c^All Jjulixil ijjklta (j* Jjjj ijiji>ll (j-a oljj « ‘ M l 4 j*j <j*J 

ILlillj ^jlill j..VI <j>lll olj jljjVl 'ji Jjjj tlua, .1 ^ *1^ jljjVl jjjL tjjUjJI 

■ I 

:TranspirationaI cooling jUL jjjjIII. a 

. 6jli JVLa> oLlJ I 1 1»• -*^ jjill SjljaJI /TV gull jjl a «i » < 

.^ixuiill <l^lajllj <Sjl^»ll jit Ojitli (fjjt ijlfJI 

:Heat Tolerance i jl_^JI J*aJ _ T 

«LJI Jajua SaLj : 1 11« 1*1^1 ai <_iLujiV <JL*JI SjljaJI olull J>■ 
iftlfll oUSjlI o^*i Ay^si 1 Wy*^° JL1 »jI ji ^amJI ^Slji ^ atj ■ c> iii Vil l Jjjco 

^Jc ijloo cJjjjG _ UUJI Sjl^aJI JaL - VUif L|util jjk i^JjjZu jU lUU 
k \ft ollHjyJI ciLu 6 a L~> *‘‘‘ U IjJI SjljaJl ■*■ * ai LaS .olilll 

. i-uja. ijjja I4I Ol.l't La I jl <JJUoJoJI LfjJLa jJI Lfi^jC <e.jxu jl n_ij_)UI 

A^lUJj SjlI ja 1\ (J(j-nLuVl 

J“ '** j^l^li JV-j- jj-a 4 -JUJI Sjl^JJ Ij4j£ ftt'i i-ulolll jljjVl ■ jj lil 
■ _-•<-•) Crassulacean Acid Metabolism j IxujV^Xuj Ij SJ I (jAaLa. L*jjj’l J*J iSaa-* n 

jL+JI oLcLuj a-uil iy ajll ^yLaj (CAM Jl 3 JIa) <JLaJI ftjjt i .(CAM 
(jfc <Jl*JI ijljaJJ ft-fcj jSSl C4 «LJI jLu olj oLiLil) (jl LaS ijljA. 

jUJ a ■ a.«^’.l I o I jj^jlll (j* ftalilmVI St US jSSl ^JjV I ^jV ;C3 jLoJI ^ j olj Lull 
jjjll . C4 Jl olj Lull (ju oil j^ 1 LaUJ] ?jjull o Li LJll L fi (j^ij^ll iijin^l jjjli 

,ji RuBP carboxylase ^jjil olu <_fOa ji oUVjj .1 _ <Jt*JI S_>l^aJJ LfUaj ^ (jalJu 
jjSVI al l AfV I ^11 <JUljlj <LfJ tljill JxLaj it US l y^j .<JUJI SjljaJI (JjjjJa 

.<JU! ijljjJL Ijjlj 



IJjJl Ljml+Ji I 


• CAM Lli.^ 1 1 *i1 1 L»> jjaj I _ N 

oljJAj IfLlii l<Jj 1 Aj 1 1 l _ya LajaV I li 1 ***-° 4 -U 5 JJ CjljjAj CAM Jl J l AU 

lalu i ^^Uai I c- Lj | l^jj dillU. I ^AjOI ■ Wifl \ AjjIjJiAjjjSJI JIjJ 1 4.i**i fLc 

JJU.I ^j-^ a L*. «>Lftl^I _ <JLJI «^ducJI 5jifl _ dllj ui*jj .AjjI^I j 1^11 ^q"- v i 

jAa1">. < j-« ^jLJI - jj^j jSJ I J a i&i jit JjIaI) jTi <jjIjJ jJfcjjj£)I jlji.1 j^Jdj 
^aSj)) 4 jU CAM J I La ,. . C3 uuV I j Luul i o I j o Lj LJ I . ..ij» _ diil Li I 

jAa <^Uall Qj^ll I dLllll ^Aj>La* J}L^ o-° Carbon Flow «(jjjj£ll 
, j ■ Al I * LU | 4.11 nc (jjjjSU I Jj 1 . 11 S I Ij j It Jixoll Jjjjjil I jdiAfl jJb dLl Li I 

jlu-uSi ^jIj jit jli .. Ijbj 1 ljl^-i ^LJ j^&ill tjU CAM Jl jja'u dllj^ 

CjtsLi!I j.All pLJI J-Qjunij f^Lil dUUI Lr ajUJI 

.Jllll jl+JI J^Lk C3 jLwJ.1 cJj 

c I '**j a •I < Ail jjftTi CAM Jl Lg > a ^jjJI CitLill <jli •. I jo^. I j 
4 LtiJuljj U>LLi I hypoderms 11 ^j-o ola iU Sjt ^_L. Lg_j 1 a j * > ij LgJa I jj) 

Sjji i rt <u&j it- Li I A j \\\. 1^.1 A J^jjj ic- lj ■ Q I..u1. if^Lt ^Jc. 

jj lj < L^UJ I «jjk iL^bj CAM JI I ja1»jj .oI jt> il I dllu Lij-> 11 ^j^l_ij~i n .J t ^y> 

, kil±I LLI j_jAa U. l^_i l jj] I >j ■ '*^11 Ci I»l I 

4 irt> jjj ..CAM Jl iiiaj ,jjJI CiIjLJI ,ji jl^l eljjl 
cM-ii&U (jjjjSII Jjj J} ^jiill ftUI jjj <xul Transpiration Ration ^iJI 
T • • _ \ • • j % u <jjlia i VX . i • Jjji Jua 11 j j< 4 taia. > a L? ‘ '*‘1 ^ f LjJL* 

1 ^ i fl i VtA » V I c 3 jt n ,l I ci I j Cl bLJ I ^jA o • * ^_ya I j <c 4 jLJ.1 c>l j citLJI ( ^a 

.CAM Jl 


:c 4 jLJLI jj jiiiI »UJI _ Y 





jLJLL <jjLL» _ cJU^JIj <JUJI jjia o IC 4 j Lu ^U 

tfill J-VI L;}Li- u* JawjSI {jjli jli u* Jfij Jf* -C3 

^jlj jlc jjijl} 4.tiii\1 L JjiAal wjjjJt ui Calvin Cycle ^ill£ jl^ nA iuL 
.SjljaJI CjLa.jJ ^lijjl aljjl jjJJj-oJI t LlJ I Jjjul JOaJLI (jjjjSJI 

^Lijjl j_j> oLill JIjjj C4 Jl oljLull ui Ja^jj I “U^aliJI ajjk jjl 

VI _ at L^aV I a »ui a jL^j LiLaa ^LiujV I li* L» jjc <j-oLikj . ajl_^aJI ia..jj 

VU tillj £_oj , <Luu^oJI ScL^VI u* laLu ^JjLuj . 4 . A «i \ 11 5jljaJI jj 1 j ~n a Al Jij <j| 

•C 4 jLuaJJ Iaj 1 1 ■■ * iii 


_ JjujLJl I Jja*jj L£ <<LuLuJI CiV-jL*-H a JjJ£. jj C4 mjVI jLuill 
(jjAjlj (jjtjjjj Jjj'afl’illjj . Atriplex Jla i(_>ullsJVI {_yt JJC. jji - C4 Jlj C3JI 
0,VI JaaJI C3 jLJLI A. triangularis >.C/( jt...U «j A. rosa : L&-A f <J 
jj£, ja A]I fUJI jc 4 j^xi_ul! CjLojJjVI iaLktt^ ^^.*111 > jkL Lo-lA L*fl 

1$ 1 ui*i <A*a 1I Jl VI *JAa ^LJI jUJLf oLjj^-« J-o Jjia JS ji ^VTj ^jlII CjI n^ll 


. 6 jit rtj 4xaS 


<_JUJI RuBPcase oLu JjLjJI . V 


ribtilose j_a C 3 jLmJLI oIj otL^llI iAll *liJI <j_Uc. ^ ^hijjjJI jXjJjVI j| 

.iJUJI ^L-uih, 4 ( RuBPease iljLoii.l) bisphosphate carboxylase 

li^ oIj-» (_£wLo ji OI JoJuJ I lii oL^ljjJl ^ 

-<JL*JI [4 laA. 1 ^|-i ^ I i a I n vnV I Jjj jXjyV I 

V 1 ji 1 it < i 1 ^ 4 »t <JIjl 1 I I Saladette o^VLii ^iaLaiail * **»'-* jL^ •**, 

uC l I — Lu^ * viilij I (Roma Ljjj ^uLu^ll l it m^A I (Jjj ^i.t«v> 

OjVLl. k I jl5> >Siji <<J IjlI I Lvfl il f- llJ I ^jLj (j£i\ja ^jA JiilujaJI 





(inoLillI £jLi. fu^VI j y^ j > jlj jl jaj .. 1 »|j* RuBPca.se ^jjjl JaLuu <jjtL*j| . IjjLj Jil 
jJlj La>i.» 4 Lojj > i’lml I /yo jlaiLoj 4_LLiu jAi-k <c.Lu> 6dl {.o • vitro ) 

.CkrfLuj 4 t'ii4-klI i jj i tfil iVi jjJc. oljjjlj <j| tlal« nJJ 

ijljalL IjjIj jj£Vl iuLill 11.AfVI ^JJ I JLiijl tcliS (jjLill _ i 

: <JbJI 

IjjJ <Jl*JI 6u(j^Ja Ci~k~i - Salic. ipli^j . jfaJJ »liijl Jjj ^Jfc ijjill o«fi 
jUJIj jLijVl Jojix* jl jai . jl L*jLl ^lll o Li Lull iji L»L* 

Jl£ul ieli£ SjLj ^jly SjljaJI ciUkjj ji jjLi IjjI jju ai*JI ^Lo»JI 
ijLjl Ijki <4 jLu 1I * I. AfV | ,il|3 jjJj jl jjV L ^tjiini j&lal c I ail I 

• Sjl^aJI ia.jj etui <uIjI jl^ll .‘W|~....l SjLj jaj i^nii'ill Jjaa 

ji cJIjJI Sjl^aJI jj aiwil l { jic, 6 jai jjSVI - cujVLa ^JaLUl ijini jl aaj .u^j 
jLulIj jLljV I jl jjVl ja j| % ll » IliJI Jij ^ «c li£ jaSl - I^JU I > tlianll 

icLiSi ( ji juaJI Iji jl qjlc. <Jj1 . Sjl_>aJI <ajj ^Ujjl «Lu1 jiiil Hujall 

j^ll jjjiuJI JLu SjLj J | ftjja cujVLui l^mJI ji ji%11 elaill JLlLiI 

<■>i u . u ajIj <uIjjaJk^jjSJI jljil JtHil Jojlo Jaajjl i-u-i. <jj$jlaj jjlS^i ^1 <iljjU 

- v t a .rt ll II* ^ji _ LilJI ja jl JjVl ^ y i-k 4 ijJljS . jjSjiaJlj jja^jill : jjjSa-JI 

j| -v t I eljill jl ^j-lc Jju laa f Ujj 4 tlirtlL OjLLa <Jl*JI ZjljaJ I ^ aja/k 4f.j. ... 

4aJJ jrlaau iiaa. ^Jl 4 « iii 4->~i jS>Lal ja <UL. oVjaaj . OJjVL-u . i‘».^.ll _ Ji*.'.. 

,Jjl ^aJ I oLa .jj ^llujl oljli J^La jl«JI jjjJaJI jlaallj .jLijVl 

^JL>JI twkuljVl jj (ju_jUiJI jjSu aJaj ja Jaj la - till. jaVl I j|_> Jaaijjj 

l a4) > tiirtll jJ 6 jju Loj ijjlia _ ijljaJl ^lilijl oljai i f* 1 '!A. _ cujVLa i 

.2jljal juluaJ I 


UT — 



:<Jl*JI S!jl>aJi Nitrate Reductase ^_£ij jL. U.l.,. 1 y j^Ldl - o 

3 , ..I . ..-s-j <jlLlj <jjjj 6 Ljj Sjjll oV^Luu (jJt oj_>^I <x«ljj o% ><*> jl 

jj-a JS JiaLuij j-i Lflu oliilla.1 J^a.j SjljaJJ }LjnJ jISl (_J^L| iitjj <<jJL*Ji 
Nitrate Jt LLli <-■*■ >■_«■». , Nitrite Reductase j < Nitrate Reductase 

1 ^i ^j< l f ^L _ 4Ai.t....JI -~N\J. ..II t-vI a 1--^ .11 -~NsJ. ..II Reductase 

Stevens I * * * ■ * i ■ iaII ^iJ^LuJL CjjLu • ^ f o — 1 * 

AalUil J4V1I fjjftll JjL 

J '"< _ Lite _ V LS «J«*d I t- ^ fe i:.Vi Sjl^aJI ia>jj jj ^->~.l I )jj*S i_iiueu 
t l_>^j <HjLa-a (jli .. IjJj '* 1 »■*L11 kilt i jjjlj | j£ <JLaJI SjIjaJI jjjU 

^uu^j .oVLJI ^JaJCo ji LJ%.n V J«-dI Ci*a*i iJLJI Sjl^aJI Jn-al) ^_nt~ill 

j III Vi Llj -*<'— 11 ojjjJI ui L^ii CiAJ f jjlill jLl^l fIj^I Lol - Uli. - 

!^0 <6^)-tiiLil. I jJL 4.1.1 ft> 1 I O I jit. 

^ J^jil ia.jj SjlL^I (_>«Lij) v_j^* kul I - N 

:<JU1I IjaII <laltxJJ (leaf discs) I < LijLu qL/J 1 <5jj j<i p ^ujju 

^jjLaj oijlflf ^IaILuL Jajjjj jAj ^P4W jLuiVI lift Sm k 

p LlJI ol^j <Sjjjjll oLajjjV Ij <ajI dl I 4-^jlxft t(^o^ 4JU1I 

L^)la O flJ <-JbJI oU>jJ <LLa(£ll otiliill i il^I miIi *iUjSij t (*U_al£]I jljjVI 

, JiaJI 

Ijj < ■ » ! I vj l . V i rfa l {}}*“> yk _ - jULVI I La ■ .1 jjj 

!J* ^Jtjll Le IjJjS JjjL V <i£!j . IJ 1m jJJ »*l I jlil ■*•■ 1<JL*JI 6jl J-V II ..llj 

leaf discs aae - jIj^aVI ^1 . <jV t^ll^juVI JL^Vl .. L "> W I t \j^\ 

Jlj^Vl V j^Vl fL ajLuL.1 jljj jlll SjjjLaJI JLaj oLLu Sot 

■ 6j jL* oljlL I^ fin~i jjlll <LJI^*jVI 


ur 





,<_Jl*JI Sjl^aJL f.yjLtj\\ i>iII tul iy ilI jjU ^ja* {_juLiS _ X 

kiUj JJjIj iSjljaJJ <lal)Uu ollill JjJLs jjtj a (juLi _ T 

Ij I*» Jj •"■ <^oU. Jl a«~i...I. _ oLuIl Jjt <|^i<■»« 11 jjt _ ijjill JIjAI 

.(UAX Marshall <>) JUI 1+IL-IxJj 

Sjljail J^auJ AjjjoI! Jj4* 

(jjo juj c. jjj j <JL»JI Sjl^aJI Jft~k~i ijlc. Sjjiil j-i oU^H^I oi3.j ail 

^ f ni~l l '(jUj—Jlj < i I : 1^-i a 1 

w_ij^JI jJlj fUljJI Sjl^xJI o^kS JJUJI 6j aillj -lojjjJ oVLajl .-> hk n 

J-Uli jmM\ Ijjk ji jmiii.ii ^aij jjt-k' jjSJj .JLaJll I j_A jji I t j-o ^L^jll 

Jjil t - irtj I J <1 J " t j-U £_A^JI t <_J LaJ A j j I ll 11 ifll 1 ^jilLuuVI 

- I Ifl hiLujI 

- I Ja\il I JL^-® { jM sZuj^> I I Jjf^l I - L&xfl - < ^QjjLLi,u'ij 

^ ( <4 njVu.ul I ^OiFll I j^ iaJ 1|U La (. Ijlii _ j^] I Jjj-dLaJ. I ^_ya JOc. 

( 3^ u LoS _ IdA ^ Jfl’ij , l| n I j frj (UjjLnAj ^1 i^Aj^JJ 4 ufll I ^y* L-uV L 

Ij^J CiVLJJ { yk - 4 \t I Sjl^Jl <awu!L fclxojS y\ 

.jLull JACj ioLiLil)l 'JL>V^ : Lr Jb J 

jjLji ciUl 

Ijj CiLiVI Ijk. L*j>jb Sjjj 'ji ^JaLJaJI oV^Lmjj uJLLloI i. aIj^n-J 

oLafcjJ 4j-a JS { jM CjLuVI ^j^L, Sjjiil JoLljjI J^k yi Lo£ !<JlAj^LI 

\ ^ ^ L>m ^all ~ Jl>^ u* (jliiiiaJI jjljL* judly *■ a.4.^'ii ij 

Cy* IaIc. .^U 4 1 nfl^ Sal o SjIjx oLuVI <1 oIaJL ^U l . - I <j^Lujj 


Mi — 



_ IjI iujiH 

^yA « * xA'^ j 4 . Xa ^ \ t I 6j | j^J | ^A oLuVf L^-ijjij - L fll»«» ^-JlyXl Cxii^ oV'^LlJ I ft ±A 
<^jJ ^A oL»jY^ ^ glc. ftjjtii - will - Cul^ O V^U-*J I ft XA i* >**» I 4-i-aljjjJI ft A-A Lij 
P.I. 341984 <bLJI <^li)l *±a ^] *_iUu J\ Jlajj .(\Berry) <x£ijll Sj^1 
c- ly^j J-^. ^jir. <AAJjllj 4 ■ A a A.'. LI Sjlj^JI oLa.jJ CjLuV I jit- 6 j_iil L j l A~n I 

(^ j Kanamejjc) 

."j V V _ ij £ l^JJ I jAb! ^ L- f V 3 Aj IJA ^ 1 j- ^Lj| IjolU A^i i".i . ‘ ' I <Ls LajS ^uG : ( i - 3) 1 ~- 

■ 4 I Sjl^aJ I ol^jJ oLuV I ^ic- Ifjjji I r^JoLoJaJ I 


( T ) (Z) Ci'+'i'l 

0)iJ5UI ji Oi-Jl 

1 Ao 

U.A.I. 67-17-1 (*) 

y'U 

U.A.I. 67-15-1 (*) 

u oi 

U.A-I. 67-26-1 (*) 

v iK 

Fireball 

\ 

•C 

P.I. 174261 (*) 

t\ 

U.A.I. 67-18-1 (*) 

-lo lo 

Cold Set (*) 

J XX 

P.I. 263713 (*) 

—A jfl i ^ 

Heinz 1350 (*) 

—A jfl i <*> 

Campbell 

_jft J^LdS 

Early Fireball 


■ 4. A1-W i l I olajj oCjVI IJ L. IfjjAAJ (*) <UlLju a^laII oV^LoJI i_i_>xi (\) 

.oLiVI <xuj^ . A» ,. ^c. >■ i ll3 . 1 H ij.ia_.Yl ja.1 j~ -■' < _^GJ1 oViLJI (T) 




oULill jji I tl i I ^L-nV I 


ijjLpUj Coons ,jkjJ ..^JaLsJaJI {yA <J}Luj liLufi \\ (J Jc. c£y*-l <*uljj 
cTo jl iX • jl < X 0 I Aj I v4 a <j_][j Jjl^a. ia.jJ ( jic. jjjjJI qLjImI <1aLu jjjC ( \ 
jl iX • /! • jl i Xo/l • ^Uali <c.Llu \ X JS ijaiia £_>l^3». <^jj jl <^1 • jl 

jj 1£ ^1* Ujlji* “GjIj Sjl <^kjj l jJc. oLul J -At I jjl Jj/La-LJI Ja.j jij .^Vo/l • 
<a.jj oUJ o 1 ^ ^ ‘UC-28-L J , P28693 j , Nema 1200 oV^LJI ^ 

ju»j .aaj . UC82-L j «P28793 j iP28693 oV^LuJI o/l • * 11^*>■ £_^ii_u> Sjl^^ 
\X £ji^o jl jljLu <a»jj jjrti-k J^iJL IjjSS CiV^LJI > ifi-^ n jjjj oLul 

, ^ 1 • La^[ajLo <lL ^jJc oLuYLi <jjLLft <4c.Lu« X1 JS <c.Ll, 

J41U1 

oLuVI La jjjj Ijjl ^ C. annuum ^ tlU <xjLJI JaIaII «_illual ojUH 

^jLili JaIaII vJLual <j1 (\^A^) <>klj Coons oaaj jaa ISaaL^LI SjljaJI oLjj ^ 
UJS I ISj <^Vo LajI jjLa tjlj £jl j^. <a,jj | jJc. oLuVI Lajit £^.aa ^a 

,jli ,,<jjllUjj i Yolo Wonder Bj Mercury ^■£‘■'-11 <a.joll aIa jjc. oLjVI £jji 
1 * CijJ jjc. L*t»i >ij <fT Oj i X 0 Sjl^aJ I jjJfc I Jlu> 1 I ^ —. olu I 

fXo/jil * LAjIjAa Sjii ifl AjfjAi 4^jJ iic U»uij i_i C i nV I ^ ‘ ~ oLul Liu 

l A ji JAj •ji.X'Oj r. ^Jl JJJI Sjl^a. £Ia£jL . La-Jjjj - ^AArk' ilj i(JJ/jlfi) 
^ cull j*J jjill jjjJI iyA <jIL <xu»j tjl Tetrazolium Tests _>IiJI oljLlil 
• jl l'tVI f- Lful JJU <Jlc cJljLa ojlS ^1 •) CJLrjl 

jaII! 

^UaJl 

oUjJ oJ^* Up 0< ^ (V! N Reynolds & Ewing ^ 

oY^LJI ajoa ^ ctujjJ .Heat Tolerance iJUJI £ Solanum , 



__ Ij I 5 j Ijft} I Cl LjJ I 


!([*■>» <jj^ a jlil 1$ ■ Aj jAj £wo ft • - V» Sjlji. jj (_gj^ A-k jjij ^JL 

L_)kA->. I^aj oJUc.1 ^jJI oVbUJI jlAAl d)j ^Ijj oLjj jJI jjjij jji Ljjj <^Lu \A 
. V») <JL*JI Sjl^aJI oljjjJI ^Lljf SjjiU i—iy^laJI asm c*aj L^i 

oljjjii Lfjkljj! oVbLuJ) (jjt-u jkx-^jj . 6 jj i AS 5^ La I Sjli] 1 $. Ai^jG £_a JjSJj * 
l ji |kl InVlLl oljjj . <1 lU £ IjjV jAlij - lj_La IJJC. jj Li ..Oljjkll ASM CAJ 

m 

.ft * _ V. Sjl^a. 

^UiJ jKJ (j lj«<*>11 k^jlll I Sjl^aJI oLa.jJ Jtvi ( jJc. SjOaIL lull I 

j3j ■ f'fo 6^ SjL^JI ■!“>*» 4d V A a ^>al» ^juj 

i_ujill _ <JL*JI Sjl _^]l oUkjJ Jayj SjjiJI jjl <a< I j J I oLmjIjJI .^.-v . Aji 

SjjSlV JdLu^I kLstj Lai . ^ \ W Opena & [ .oj 4 i-w aj 4 L». 4 .1 r,» 4 a 1 f 

.(\^VA Ryder) jidl jLij^JJ uA_j*iU CiLlsJlj <iILlII Sjl^aJI j ^-Li 

oili lj] Sjaildlj <laliil j miu-kl l (joiiI s >AJ (jlia. j* ijxt IJLu t mitj ll jl 

i y J 44jJ 1 jj ijjj .sjljjdJ <4jli» i_ilit^aV I Cm Li lj] jl «(^Yo jrf Jil) < i/ai^lft Aj IjaJ I 

LiU^L^ ^^Ij-olj L»jjl i Ail jlJ^VI Joil~»l JJUj lASiSf. jIjjl jjjyij l-y ■**■ 

^-4 jaji ai I lui b U i* lamj ■ t h n J I j jj j i J 1 1 ...I ■ ■.i Uaj^a (leaf turgidi(y) 
cJ-t o~t -i Sjirt i L^aljjl n LajliLI »—a I»■ AVI jli .. 4-ii L&J I a^ l j "w I! <mLaaJI . alt.^V) 

•' (jJj Laa »_i L i n Vl dt Jjj-al Jjj] d)j !k_ij^iaJI 

<jljj kljc. t Lai] 1 j ■ *-»l ■ »l SjLj . I 
. Lfiljjl <*lftiii ajLj _ >_> 

' Jj^ojlll <^jS ajLj - -a, 

O* 4^L)ji <£3^** - J 



oI^IJjjI -v ail ..*iJ I LJi f — - 


. Lp I jjU ) » xll I J JC. jaAj _ _4 

SjljaJI Jjj <j 11] UI a~ ~L IJ JIjjVI ^ji\ *ULI Jjjj <LSjLjJI JjljaJI ^jl jdijj 

. ( N ^AA q > A I q Kuo) <jJ L*J I 

C>^' 

J '“■■ t I e lit >J) olj oli,.^i 11 ^»Jkl ^y> J-jd]! Sjj^JI .-.l-v I I ^ulj 

J^. JSl Sjl^k <UjJ oGLill IgJ jjAjajj ^1 uaj SjjAll l$jV ?a j^y jl 

JJju - 6jLc. - cJlj J 1 -v " J ■ c lli* <La,I^JI Ja 1 ^ ■ 1 JrJ I J^'ill L^ac.1 Jj t i^Tj I 

ajlill ^^ 0 I *jL>^ if* j*iV I L$J 1 1. i^j oLtLJ I 

<alna SjHiil »:I]~J ,j^a.sJI jj.La.~lI ^ilLLjj . jjl^jj ■.AiAl'm ^Jl jxajjj Jjl 

: ^ L ®4ji)j]l <> Ifl^la. olj Lilt I Jjtrt-k jkjt 

■ |* hYm Jj L Jljji i LAjj^Joj i j I jjV I jj^la jxKG - \ 

.<jjJ^J| Jajiwjj <jUjVl ^itj aj^lij - Y 

. IjjjS jjjjjlll jA.G IjJ jLijJuV I JAJ 1 6 * . Aj * Jj t 1 _ T 

L Lfl* JjJlI i ‘UAi^oi I S^l^xi] I SjjaJ CjLj LlJ I <_i 1 'v ui, I jjLjjj 

jjj’C > ta 1A1 j-oVI MiAi-^'il I SjljaJI ^jo <xijjiI Sjlj^JI ^yi oljji ojljj - \ 

. 4 ir»a-> ill j j l j 1! 

■4 i‘. j.Al | 2 jIa]Ij t j. AlI 5 jji, _ Y 

jA® - 1 -®2>^ cr® tr^* CJ®^ 1 ct^ 0J^“ -( kX: ■ l ^ , 

<jljj x* LfljjSj ^I £jiVl ^ tljjSjj dJj (>. 4 -ijS-Lu J^j 


1 6 \\ I d^JLd 



IaZJ, Ij * *-*»*-*-*>11 £j [j^J I Jitll iujjJ I 


w I. j-'~j < 6 JjjjJI ^_y> * ■ ala 1 « oIJ-lLJ olj I ^yi <_iLu-<al ^lijj |j 5 Lol SAj 

Florida- j <Early Amber ^aj ,5 -ijIjIjjjVI <j-*ij <<jjIj1-l^VI I ^ 

,(\^VY' ^jLmJI) Saharanburj <Red Cylon j.Floridawon j <Floridabelle j <sun 


V u&J ‘*^1 OH <]la. ^yi JjVI iJjl^J I jjj SjjD-JI O La. Lila. I <iirt 

Lu i(a J n y iJI olal i~ia I) < ‘jfl 1^1 I Jl^jiVl J& <ai j| j L,~ <^jlaJ( JjiaJI j ^ f _4 jalmn ^j’nj 

.(\^V\ Bowen) (jj^jSLt JliiiVl idlj ^ 


£-a i 6 JI ^_ya 4 .Ait 11\ 1 -w I OIJ bllJC beiTy ^ya «- frl I ^j^af 

‘4 t^ij^Vl Ijjj^La <_»Vj SJL 13b IjLi ^-fiLu^aVl 6JLA IjAa i gluj . a t t-a <i£,^xi l^Ja ^ I 

\ f , 0 Ijpk - 6 Jjjj *Ll».uJ I it i ±Ai | J^La. _ L^_lA 6j l^aJ I J In i njio £-j I jjj 

, X <j_a J—fl I 6j lj_2fc. ^ <_£. L*_u 1 ♦ • - T * * jjS I k. IfriA oLjLAJ I Vj 

. ( \ ^ V \ Sharp & Sherman) 

jUUI A* 

: ^-A jLSJI jjjl! oLlLiaJ) ^j| 

.4xiaA £Lil ojp> £ Luj _ \ 


JUnl.X 

. 6^-Aj^J I ^xiil ^jA Ull I 4-i^_uV I jajj < ^ liil I * Li^ o Lu J * T 

• 4 liAjjj £-a 5_ij5kj S IIjj £*LaJjj _ 1 

Sjl^^JI O jA \i * j I fio^fliul I ^ya JjBjlI I 4 t ywt I | ^ lij ^LfiG i_» l ■ At. V I ^\m | Vj 

11 l ki J ~V SjjbL»JI 6j a if I Ci tI I|W, If 4J1 -v. )-y 1 ^ fl^v 1 \ j"al <JLc. 

^Lljl ^ <JL«JI SjljaJL IjSLi jixll jjSI tjli ..lillj £_«j .LjJo^Ll^ ^1 J]j ^jV 

. *uil ,I ^J| LfJLiljlj C UUI -.( j^ 





^1 jIaJI JAC ^jJc. 6jJiil ^-U^ill oUuljJ l^jL Oj^I ^Jl J^uoL^il ^Jll ^4j 

: J, U^UJUjI^JI 

fkl^\ 

tJjJ j-# ^uS ^ 1 a \ k L <XAjjII Sjlj^ll CjL^jJ JAjlII jji u'k’il <_LJjUI i-.iU-w 

jli - *, a<>w it I ol^jJ ji jaaII jj<>i~kil I ui^Ui ^ic. _ jilj ^JoLcJoJI 

ciLfr jjjV ^ Uii L esculentum ^JaLJsJI J_k I j ^ o 

^ Jjujl iJ ie. L*jjji u* ^LLLJI t_ilL-<a1 Jju oLWliVI (^AX) Schaible 

■ ill. y-.V I jjSl Jjl Ja-H (jfcXV iLJ Sjl^aJI L^_ki Citli <<*jjjil Sjl^aJI lyla 

ol j ■ al . ^Vl N) Doolittle , Narcarlang j . Porter 

Sum- IJ ~ ft -1 Jjja Ijj . jUJI _^»JI )J -i li» 11 ^Jc. 6jJJ _>!S| Jju *j '■ --~H jLaoJI 

.Porter j .Summer Prolific j .Hot Set j ( mer Set 

^JbIaJoJI uil'iirtl cJljJI <Ajlill ■•>~iiill (^-»1 Minges 

; l|".l i.^ \yl 6Jja.IjSi ijJLJI ijl^aJI ji jilll Sjjill Iflit Oj^j ^ilI 


Early Summer Sunrise 

Golden Marglobe 

Lousiana All - Seasons 

Mozark 

Ohio WR Brookston 

Rearl Harbor 

Red Cloud 

Red Global 

Sioux 

Spartan Red 8 

State Fair 

Summer Sunrise 

Summer Sunset 

Summer Prolific 

Texto NO.l 

VF14 



«■ t Ij J. *U I *J I J-^ ! | oLa-jJ J I 


J *. -w ~ ^ L ijji lijj^l Hot Set ■ *‘>‘^11 jlS . .<_ilwol Ouiii iJaui n%I 
/. 4 y ~wl 4 Levy) l Jq J al I AJJk /yv <t j La_JI \If A 11 Hi Cl * 1 1 < 5 iJ-k !<_ij 1 _*J I 
Nag- j < AU 165 ■ * I * ■ aV I ajjl ( N ^VA) Shelby oLwI^j . Ajl Ia£ . ^ \ S VA 

.<Jl»JI S j \jaJI ^ jixll ij L. SjjaJI Saladette j .Porter j .carlang 

jliSl jl <1 a (jjjjj < Ui./t iY Jaw 4_u»ji1iII iJ^lall pV . f nil (£_/*• I 
Marzanoj .Tropic Punjab j .Avalanche : (J jk jLJI ^aJI ^ jLlII £jjj .jll^oVI 

. ( \ W 0 Nandpuri ) P4 

r YY/n ^ jiJI ji (N^VV) Jj>|j Rudich oL-I^j co-ijl jij 

^J| t 2>-° cajIjj Ltn .Saladette cujVLw . a*waII /Y* Xo*^ o* 1 * (JjJ/JL^-.) 

Leeper P.W. <ajj| ^jjl - ..i'u/tll I jjt jjA.lt . <-JL»JI IjIjaJJ a . ..I ...-J1 ■ i 1'..^-.VI /YY 

jj\‘H 6 jJ*aa]I 6 jL«jj i JjJaJ .1 ■ AA.11 tjuuu _ (jjl.i.^'t 

J.S6916 j .L401 (J-*) I j-o C.V5L0UJ eJ l 'mi I clui ojaI^I .. IjLjjjJ 

jixll a ,...', oajj <( Floradel j <P.I .262934 j .Chico III j .Saladette j .BL6807 

U* /.O * jjJI L401 ibLJI t jA /S jjj _ <««.J1 1 S^IjaJI . >. Ja _ .-.-^jlj* 

/^Yj <XVA ta«ll <j .i.j j oxL jju . .j-ujll pLjI Jj~.i1 I ^aJI lot tBL 6807 <]^LuJI 
.(>^AY Hanna & Hernandez) jj'N ■ -I I JjII* ^ 

SjIjaJI oLa»jJ ._ i 4 Ja Qaj » LI ..LI I cJLwalj oV^Lw Ja \ • 0 ,,^wj (jA) 

tjljjjaVl jjS .1 jl J^_jy SjjxJI ^ JfljJJ jj\jj lW^) Ujj-o 

j .Punjab Chuhara j , UC82j .Peto 81 -.^Jk ^jj^l *1* ^ jixll ^ ijjij i^Ljl 
jA Saladette Ij .S-78-296-2 ^ #78 W37-S-1 LujlJI ltly l ■.. .- 1^ 1X .Peto 86 

jjL^lj Radwan) ^ oitJI ^ Sjaill <Lual ^Ij^l jjLoil J.Aa i 

Sjl^aJI Ijk jixii ^JaLaUI ^ n t ’ i iwljj jaS'| Cu^xl JJj .. Ijjk 

4 

Ja il^Lujj 1 >i.j > i> o« ajj» ^js j2j j.AA.11 jjjLtj >, j-w ,1 , .. VI 

-- 



ofcLjll <_j*L*Vl - 


^\) -Uflo ibL- VA jl dajj < Lvcopersicon ^jill ^ <_u^iJI ^>>.Vl fJjjVlj jJaUkJI 
t <_JL*JI ^_A ji*JI 6jji cjIj cjjI f* 0 I <> /^ <> Jil 

L. pimpi- £jill (j-o oV^Lui Vj <L. esculentum jJoLLJ I £ji ^ X • .-.Lt.Mj 
olj oViLJI 6 jjk ^ Cul5k . I ftp'lli ( jX.jill jjASk^JI ^y> 6U&lj <J^Lu>j i nellifolium 
. ahA.~ Lfil ^ | i lafc^- « |jjj \ 0 ^J| I fl ' Uj a « 7 ~ <Ja-ujgj JI SjjjLa jLj 

.( \ M Villareal & Lai j, N WA Villareal) Liiil 

SjljaJI ji»JI ^Jc Sjjill JjJ*"»■ 1 > 11 1 ^a i \I ^l]l JjLijJb Jjl»~ij Liij 

'~t-'^-j lj-i I cj Li bill ■ 1 1 A.' 1 1 (jj Stoner & Otto »* ,T_Jl*JI 

Lfj JJ 1 11^1 Li LijLia . jl M-hV I 6^if ^YV _ Y^ ^ aUa 11 &jl_^JI ®-Zk.j J Ij ifl 

#4 >..( j ..-J I t a I 1 1 I \ * aL»J I ^ 1 j ■ a* u ^k_l ,, i j 11 lal I 6J—A ^ Q ■ 1 ‘in 

^ /^Y j .Merit /VIj .C28 ^ /l\j .Red Rock . L.^JI /XX oiL Liu 

t <jjlaftll ...I I. ali.I jij j .Chico 111 

SjljaJ 1 j ^LiUI v T yia. ^ui <ji , ,(\WA) Tarakanov Li 

^IjaLI -I aij >c. 11 h"JI ^ILDI .j^Jiij iLiS 151 ciLc.L. 6 al ^ 1 o _ L * 

■ J...ill aL*Jl £j.*..-w" 1 I <ioLII &a^J o-ua^c ^/l]i ^lilll . > 

^ l_4j-cjj ^Lilli v_j^Li. <xuaij .jLuJI aii L .,gj ^ Weaver & Timm joi jLj 
( 4 jLlAJ *\ « 6 jl ^i * 1 () i*\ tjAJ Jju jkiaLaJall ^yd 4.CjV^LuuJ . al\i^[ 5 ^ 

dj^x^aj v IjjLajj Jqjjjj LaJJ I oiiLV I ^-ajj ^ till I ^ CjLuI Jyj I Ij^jj 
jai^uaU • j A\ Oj 1 * j ^ A A jjb (r) JaLu^V I ^JaLlo <^1.^ tl I die ^ Ij^, _ 

5jLj - ^.iA ^Jl i. ^ jUjVl LjJ cu^je ^Sll - La^jS-of jij 

1 ^JjLaJ I 6 J LJ <^jUI Ij 4 1 iiL ..-wl | 4_u l^j^J I ■ _f ^IjJ I ^ >« »"t | ^ Lr | 

> c_fljij>-l=J I $ AJk Ci^ i ^ UU I - 


\oY- 





1 flhA. A <_i_i LlLo 6J_u^ i^jLjjuj I ^jl\ _ iilUJI I _ JAaJ I ^_L. 6 jJa}I ^jju 

Kuoj < \^YA Levy j «\^VV Rudich ^Jj L I 4 I 0 ,oViLJl 

:(\ ^A"\ Stevens & Rick j < ^ \V\ <jj 

jjLj >_i »«it 1 . Al I fLlJI v ttiiAj ,'oLuJ! 4 i~j I '. Aj 11 jljil . \ 

.Saladette i_ilua)l ^ ilUJI dlijJ <Uj(U,l !RuBPcase 

I o 11 LjV I e^Llal lejLil I ^jA Lfi^j 4 l~ij l.\ iA »11 jljll 1 0 V 1 I ^ \r _ X 

L^.i Saladette * 4 \ .^ 11 <UL^J1 eitll 4-ojtfill 

itlaJI did 4_ojliII jijljj LlJI ij_u,fl~ilI umj IjLijVIijjjSj <li _ V 

. BL6807 ibLJI 

■ IfjujSu ^jlfif Jilla.Ij <£ UJJI £ tljI ■ »«■■" _ t 

^A ^JlaJI eiHJ iajlill ‘dyd I JUAjI ^.J£. > w l-i 1 M i w 1 fi 111 . '^.-v j I 1 : Vi I *. \r _ 0 

.Saladette i_iiuaJI 

I J-A <JLaJ I lilh 1 <-ojLLL I i^laill _ A 

.Nagcarlan v_iuoJ I 

, Malintka 101 * * * I ^a yltll »-v < a*.A _ Y 

Sala- i m l I <Jl^JI dltl <^jliLI jijxlj ‘L^uV I ^ ^.aA 1 Jjjj _ A 

, VF36 j <detle 

*I q> 1ILi \ 

t^U* . SjljaJI ^ f MnUl l tjA jiiJI Jc. JiualilJI {y> Jj^Ij 

.(\^AA) 

gjlli ji VI <<Ljjljdl (j j, L>*b iJUl Sjl^aJt ^A jixll SjjSlI <jljj ollij 

tjA >— iL u ^aV I i_45tla.l jjJj <£,La»jl ,j£aj jja La ^Aj t< jjL ila oil^ CjLluIjjJ I *,*' A 



_^J I ■ M fcj I ^.U.V I- 


<JUII SjljaJI Jaaj ^Jc. ijdiJI jc- 4l^uuJU oltirtll i—i^Ll&l j^JtlLj iiLt 

L&ii j .^jljiJI ( jj £_1Ll1I Lajj i Lfjlj j Llk VI <ii_^U jj) LoS. 1^1» 

■ O Lui Ijilll 6 ii 

uM jajlII (J Jc. SjjiJI olj AU160 ^JaLoUI <hLu< ( jJt ijjlj^JI oLuiljjJI I 

<Ao^II dt jjl _ J^lftll ftjLA jiu V _ Floradel ■ *'“-~llj _ <JL*il Sjl^aJI 

JA-ljj «u*»Jj*JI jlkill jjJc. /o 1 j-t*u OjJA ^ lAlVln ikjjjj CjI jj < Ljja. AJjLui 

Villareal & Lai J^jhj -(^VA .UVo 1 j LL> i(j Shelby) j^l jLUl JL /A 

JjljjtJL Sjin i jjlaj 11 jtt <lj*l I 111 I .". 1 I j I Ijj aij *■<*« » <L^aJI iiLt ,jl ^J| ^ \ 

. ( X \ VI Asian Veg. Res. Dev. Center) •LLlJ I 

JJLj cjL uit ■-.*■».-X* 4 m.., jji <LluIjJ (^^V < ^) El-Ahmadi Ac Stevens ^ » a.i ji j 
4a1jj1I II jii Liia i-Aj. 4* 11 *** . ^JoLaJcmJ I CiV^Luij LlLual 4iuj JmI^ 
o iitn ji i »l~>>~i Ifjl ^l) tuLio s_iLamV <L1L*JI 6jI^sJI ui wUjJI (J Jt ijSi olj ^■ ■■ • ~-j 
JJtJ <.'5«ll «t 11 n'lj < JjLlmJI ji jLkjVl JJt : l j-l I f■—fl a >Jal I k*It Q.I JAaJ I jjfc lfjj.ll 
cr^! I lU^JJ -*ij .iail.Uull <JjiiVl ^y> {■ KU ± A JJJi &J-M *5,>a 5J.I ^ jjjJI 

JJbllgStull 

<iajjja j^iuJL jlfjVl jjt <t.rt oita ..LJIaJIj 4 1 >*« 11 SjljaJl oLa.jJ _ \ 

i /VI jajj OjJA <L i'V fOiiij* 41 ia1I 6 IA 4 -V J. I ' 4 i *v *»" ^ , I \ . -v . 

.LuLul jjL-aj Jjjlj olj otua. jLajJI JAt <La Tt ,,<ull»JI 4 jljail iJ A _ X 

■ /oT j-> I I Ojji Aiira. ‘4 L...J~. 4 m. ^11 & jjk Aljjjj .-."iKJ 

jj jjj^ll a>i*j Lfjt I ^ Ju> ) jjAaII ait 41 . 4 a oaaaj . .<JUilj 4l r.«t I jj|^Jl ji _ T 

oljjio ojI^j <4j1Ji jjt olltA o^LfcU~». (oLLi^LJI 4 . j. ^-1 ^.. 1 ■«- mj All 

,/t. ja-u Ojji liua. <iuall il ujy < L^LmI SjlLu ^1 j^I ^Lull 



_ Ij J >11 ijI Cl UijJ LijiiiI- 

O Lilk <jj I -LmJ I I iuuulI A ft i^» | **k"k >1 .. 4-J L*J I 6j I I - 1 

j-v'ti .~‘ifl Aflx.^vJ 1 ji j j Ack^J Cuf^jL-al jjjG CjI^ Lu^a» 6 JjLuj 

./v^ 

oV^Liujj i a I \ i ^ I <wu.i.u Jjjj JJLIj i AaAI o t -k tft h Cilrtoi AjjjIjJ (j4j 

: (^AY Hanna) ^Jj La j^bj ^Ll aUII 

aJLjJI 6jI^JI Ju^ll JJaJI AAi^J «_fljdJ I SjjiJI ^_i oV>l i> JI ^Afl f c,u(£fc _ ^ 

6 1a 4151 L401 <];yUjl clK Lalij <BL6807 ifeLJI l^ltj ,86916^ 

{ jic. J^GJI ^L^VI jjC. JjlaJI Jya AiaAI jj^I olliail JxaII . Y 

.aJUJI 6jl ^aJI J-ckJ I JAjJI Ala 

AjLflj^JLI SJ^JI ^-Aj^Ja o^kl AjjIj^j AxwIjJ CLUj^I LoJJt . jAtj • .jtAfl ifij 

jSJll ji*JI olLue $ _ (^LjjJillj jfije J^) 

6J-A , \Sl II 6jjjLfL 4juotaJI Cl 1 Ua 11 6 J t kill ^jjLj j g In i L£ Oj 15 ( jJ£J I j 

4>jjt ou Jjj-aaJ.1 * 5ji Saladette x Cal Ace VF U i jjj lU jj^Jill 

uJSJI Jj. rt- fc 1 Ij jSLil J^^ajkllj jlaJI ?iuG Cil fl 1JL u i j j CiLa^jJ ojI^j .'— fl jj iaJ I 
6 j ‘“I I J-oljJtILj o(gi <l! l *jjh ^.G 6.1 iu Jjj Lu ‘.'*.l*v itFil I lia. * • 

.(N^Al Ibrahim) 

•UiijJLI ijl>aJI ola.jJ ^ jLJI 'jic. SjjiJI (jiii-o ^,1 <JjVl jxmGj ..11* 

I ij I fji ai*JI jjli)I i i'urtl I jjSa i*•>_>-> t 11wA« ij jl'^'~j» |j 

U _i~i it ni l jjJ p LuaJ I (ju 11 11 Lu ) i . A« A. * I | ^ J I J -w 11 ia«l l 1^ _ .*U.VC IjjLi 

Peto 86jUC82 l t 'i . ^1 1 Jiai ..idlj Asian Veg. Res. Dev. Center) 

»tLij jGjj) Uxua <j*JxlaJI o^G iiAlliyij »««H ■ _ ^ . 

Ibrahim) (j.l'-^j j j- >) 



OoLJ I ^Ijjlf If I L-iV I 


SjjiU }L^al ul ^3JI - ^ial aU l 1 oV^Li-uj >_fl 1 \i<~\\ jj! (A ^Ao j Nuez ^Juj 

6jl^xll oixil 6uU^ SjjS olj <il)j£ ojli - <*AflVilI ^ oa*JI 

<Sub Arctic Plenty j ^Severianin j ^Farthest North :^Jlii-oVf elk ifijal .iaijjil 
_ 1104 - 0 - 0 - 29 - 1 -0 ^Ja LaJaj I /j I I La£> , BL 6807j 

, 6 JijjhlO LqjILo cil j£» OjI ‘Lojlil j * A^l I 3 I I 

Chandler^ljj ..5_JLaJ I 1 aUH jLoj jStI 4-ujiII ^jc. J_i-»-ot£iJI ojlj 

("AT) 

U_y-ali31 

‘LojULo jju <_JLlil I >lj‘^1 q!I ._ i Lu-^a|j oV>L_u La , .(A^AV^ Schaff J 1 * >> 

P.I. j«P.I. 271998 j <P.I. 271997 j <P.I. 281711 j ,P.I. 16516 :<JUI Sjl^Jl 
. Bush Blue Lake j ^Provider j <P.l. 324616 j ,P.l. 324607 j ,P.I. 313241 j ,285695 

JJLftJ I ^lc 6 JU^J I ■ <L’W1 Cy ( \*\A^ < \^AA) Dickson & Pelzodl j5j 

e Lu I _ (JjV I ij 1-^.11 ~ LjL u :<_JL*JI 

jll&i]l ^Jcj ZS\ - ^ ^ ^y> - (jliftjJI ^ic. _ 6dA iujjj La-Aj-i.ta* 

■ /\i -jA^a Jj, 

(JjSkJI jUUI 1AC- 

<JLa. jLali <£\ - Parthenocarpic Fruit Set ai*JI 5 Jk iiJI 

Sj l^aj \ Oi I * < tliil LJL I jl£ d ■ t t tl | l I a tfl'i. \km \ \ ^ Ir 5^ jiJ I _ Jjj-J I 

. <jjaia^Lo ^1 14 * a~ j a 

^JaLaJaJ) 

■^ ^•> 1 ftU M oV^Llkj t-jl n^i l J)-o Jult SjjiJI <ii^a .i-.j ~ 

I ^y> ^-1“L ti U l I I I : L»Jh Jjk.I _ LJli . L^jJc. J ■ 



_ 3 ■ i 'JI IJ 4 » 1 ! A J I o J Ja»J I - 

jjjjjjljJI ' a‘i.^11 lJ ic. J.,^ 1 . . .oljikll >.l '-v~,..l .j , L. peruvianum j <L. hir.sutum 

( jj 0 aid! 5JUJI Sjjill 3 j Severianin 

Byzon x (Grnulovij Gribovskuj x L. hirsutum ) 

, io, 11 iu_uliLI jjt. i—ay^laJl £,iAy I ai*JI jjJt ijoiJL I I jjb ju n 

Philouze & Mais-) <_JLc. Wo> . “LjajVIj <jj£aJI _ «<. ..'i-i-lI ajLijl « ..Ar 

joJj l$-ia ^rti'n <LL^JI ajjb ,jl (^AN) Philouze Oiia>j aij .{\^VA sonneuve 
ai«JI 3 1 Parlhenocrpy ^Jl <u*j) pal (JjjJI <J I^aajiS fpal-2 ^1L> 

^jSIaJI a a i . l I <jua3 <jIjj CjJ^Lj aaj , LjSLj a a i~i 3 _y* I oV^Laj ^yi 3 d Jl <((_£j£LaJI 

,^N^AVJ Hassanj »^^AY^ Lin ^ja J5U 3 ^^I 0 Luul^j ^ajI ^>L■ ■■ , a\.^11 

l£j^' u 1 er^l o* b^>* (l^AS) Vardy Jl VI .. II* 

O 1 ~ “ l *J j-4j - pat-2 ^aaJ I 1 n AJ*> I 1 jLiAiu L..Aa. i ,j I 4 - ^ ^ ~ ■ ^ajLi j 4 ' ■ -■ , a'< ..^1 1 
^Lua aM-k Joi) >*J ‘ m P 0^1 >» ji*Vlj - 

.pal J 

ji>*4j <j-lol-AaJLi jjljAaj jjljj JvLi. ^ L_>£j eJCu-cJI Ijaa aic. aSj 

UC78W29 <aaj 1H <bLA,j .Floradade j , VF 145-B-7879 j ,P e to 86 j ,IJC 82 . il;.»Vl 

aa i (JiGk jS il I i n-i I, I J ,4 . Aa^ 11 e,j I jaJ I . flj.J U ,-,-^'1 4« 1 1 S i i,.', 

aiaJI jjl ^Y^A£^ Lin oLaJjJ oa»ja=j| aaj ,^N^AV Flassan) 

< —s_j_jJqJ I ^yi CuL IjLoj j^JOJ I LMA LlL I <LLl^> t Q^.a-iI I ^jSJ I 

ij LaJ I 4_tl£, f_jJ^ l < dlJ jJ 4- U - u 111 I k fljjji-tf I > lj Lajj c | ia« It 4i.„ Lll | 

oIjajG l^J jjij iJlaJI ijl_ > aJI ^1 .. lii , IjI^aj iLJ ijl^aJI <a.jJ 'jjuis 

jS*il 5aaaa] I ^aj>]l jjl i _ r l»A L jAj J* CjUqaaUJI ^ 

U~ l- > ‘■ ^ 'I ^ Sporophytic tissues <AA>j!5jaJl S-^.^Vl ^ jlj: ^<.11 


• gametophytic tissues iikiaUJI 



otLill I >■*« Vi U I L^V I 


Jix) ^itKII g_lftj ^llI o5L»l*JLI (jl (N^AiJ Scott & George ja.j ..cllj] IjjSljj 
( jjjSj •-■■»*■- (<-iJ-ujVIj Sjjkjll fJl (JiJ at l«J I vjljJnVl <Jljlj <^k.i.ualI <lljtj i^u-a-all 
1 L "^ Qji* ^LiJ - ^uiCil j^J L&xju IjJI . jLo_JI jlSiC ^ m i ijjJLiII 

CuiljjN a jjk ji ^lia.LJI ^jaaml j2j . (^j5LJI jiaJI <jx«j ^ jjjli 
£115 <bL-j < pat-2 ^iaJ I ia jaij Ja\> • PSET-1 t jJk _ i£j ~ k ‘I *U5 L-«j jiiLjtii>» .fl u I 
. I iLdl oLia ^ji . RP 75/59 ^_a _ Lj£j '*»~ <Luli| 

^LutVlj ^ujL )ji >i n < i'n^il l qU^HaVI (N^AV) Hassan 

^y> jbljVl (£yAJtt If in <VF 145- B- 7879 j cUC 82 £jjj]l 

JH.I ‘U'tL. j -»• ■ LjJium jjj *_Li_i lfj| ljJa »jj iSjaII tiKH .-.l‘i ■ lljj i^.lI 

eLVI oLiUj (JjVl JjaJI oLLi jjjj ia-Lalj JJLt* fJj tjjiwrflll 

* ■ K11 oLJL^JI ^JA jbljVl ^yAilxo a jj <(j<ii^«II II ^j~-k a J)jj jl 

jjJc. JJjjj ijj-fcVLo d a.^11 Jj| ^j-a <jjIj_jJI oLuiljjll ^mi a~J ^ill jaVI !a^aJ I 

■ fJaLaJaJI f jt jLaaU (£j5aalf '*« 11 oililL^aJI ^ja 5_laA| 

Mapelli fjc) £lUajVI ^JaLaJoiI Jaal ji 6jilr>^ j|Ja ji pat tjaaJI 

aa^aj ., \ Y jl^Laj ajiicJI ai* jau . ethylmethane sulphonate JL ^ J ( 

6jiia Oj^la LaS CijauVl Short anthers ^Jl iiwij sha ^iaII 

a^ilall 3u|»«iSJ I oliSJLL iiaLtaiJ <aj!j fsha - pat j^a^l ■"■ alafeI (sha) ^■■^■11 l.t^ I d 1 1 il l 
^»«1L rLj^j ljLa_i " 1 sha - pat ^ ipat «"j*UtI l~Kj ,2524 31st. J| ^■ 

Montfavet^xul ^LLal _ ^jUI j la I ajjli a *# * »U ell 2^ oj^laj , ^jjjV I 

ji LaS . aj.»i ai l^^xa ij Cj SjiJall a jjl jaauj .*u iiLII ^ LI aUM l ji 191 

ajji ^uLtuj .(2524 <J^LwJI^ sha - pat a^ikJII La£ _ LjSj i»«~ _ sha SjiL 

c i >~‘ ilj <ajji/si Ljul olj (JjVl iJjaJI oLLu cul^ < i.1 .^. VI sha - pat aty...11 ^ SjaUI 
Jaaj _ Ljlit Oj^Jo . Montfavet 191 a>UaJI Jjj Lu ljl»! 

.(N^VA Pecaut & Philouze) 3 aLoVI <bL«JI ^ aa^i ^jll sha - pat <>aJI 



lj ^ 15j I c>UijJ ^jjt I 


_*kll S r:: U ijjSL. 'ijL*; ai.1 yill oViLuJI <> RP 75/59 i^UVl <bLJI oiuj 

*■>»« It *■»■■■!'>! I * »*■»■!I (_^j^Ja]l j U nil IjLaj i»«* L^jSJj I li« II <±jjdlill Jj C- I_ i I j jall 

/ji'.ljj.fl .. ... <-»l I £• JJj ,jM <jLLu yAj 

ji*J I <i^a J Loj jiu (i\AVA) Philouze & Maisonneuve oLJjJ o^iii aij 
pat - 2 jl .pat jl <sha ot-L^JI ^I ^ A-Cn Vj *" - dIa ^ ^jiJI 

jteJI <Am» (j\ NAAV ^Ic ■-■»»■ -\ji jj Philouze <jU , ,(\AAA) Ho & Hewitt J l*jjj 
.(jiL-il ci I j <j51j l|_ij RP 75/59 <LullVl <15 LuJI I 

.(N AAA) ; ‘ >j % Vardy ciLtuljJ dlj oj^Ij 

Oregon 11 <bLJI (\AAY) Baggett & Fraizer ..JjavSlI oLVjJI 

Lo Ijjljy <xL^i l_|_ji_i <jj^i)l L*jUj j »«■ ■. /AA j >in‘n jjLJI fjA 4-jjSLi IjLdi 

.f^X. SjajJI tjjj iaj-ujla jiJjLj ■t-yja. IfJ jf-lij jl liwiioin jjSj 

i tluu i Lliii Ci I j .(jjlilj ^jlIoJI >Jjy Mfc* tJf Ifj <^uil_V,0 Jjjs LijAiJ 

tjj^i IjLu I*** ^Jl Oregon T5 - 4 el^Luull ■ ..| .*11, I*.I>i * ■ *». . 4j^Jj 

t (jt . all Vi L|_il VI . ^jlail ^&JI < j * 4-ijlc. IjLalij i jjLJI i Lf j /T. 

.jjUl jaJI Lji, ai*j jcjitJI ^1 UjUji jrLikl 

.jjjVu <J^LJI »jj> ^jk tfjSlJI aiJI <iu> <jl (\AAA) Kean & Baggett oa.j o^j 
cu i 1 1 i • Ijj* . pat - 2 Uif?^ ijc. Ji hV .iuljijll J^IjaJI /jLajL) lf±i f A Vj j 
.F arthest North <j* (jfjSJI ai*]l <L^> oV^L*. 

*»■»!! clt jjl VI <jjIaJ 11I <t.l j~i ll Ljii .ii«* ■ «I'..^.| _ LJLa. _ uy . V 
H° 0^) u^i - l+f (_fI a* « lI <a.jj nmt _ l^ oj.nil ijjLla^ Sac. jijZ .> 

. ( ^ AAA & Hewitt 

.Bubjekosoko j lAlom : ^ - J ^ <.l l t i.l l . N 


Pobeda j .Oregon Cherry j < Sub Arctic Plentyj 



C.LU I I n«t~fc*i 11 I L_iV I 


Oregon T 5 -j .Earlinorth j <Lycopera <<L<«ijlo ^jSLJI ji*il <a.jj - Y 

. Partenoj <4 

, Severianinj <RP 75/59 : ^ jijluj .iJL ii*JI - V 

dir. UI uloj V ^Jlll <4u-ulill AjZx ui I ( ^J3 IjLaj JuLaJ I jLl 3J I dijU 

oljuJLaJI ^i_j4J V foL>uJI <A»^J I 6dA ‘_r ■ ii(jj Lai . <jjL*JI ^JlLu^Vi jLaoif 

.6^311 jUh^Vl 1*4 jljE V^I<^Vl^LL^Vlj<^iill 

Ja*. I 4 - 1 A jfci-kn jL^JI ^ ^jiJI dSjJI <a.^> Pike & Pelerson d^j dij 

^LlA jV I I bj-O-J f j ^ ^ l ;PcPc !Pc ^o^jl d^Ll f 4-4 Li jJC. 6 J Li.i.i .1 jJ *kJj 
V tpcpc j i I Jdr. Ja! j illlj d*-j <jji_J I jLaJI _j^j_laj ;PcpC j < <_»-u-oLLJ! 6 dixll 

. <444jJ I ij-a I ^a) lj) <44 Ij^J I 4 _JlL=J f ^ya ^Jio ( I dA ^JaA jjGjj . jLq_i <j I 

- ^jiJ I Jfl« 11 <La»jJ i..,A.fc,^.1 I - CjV}L-u ^ya JdC. ,^-lr: 45 I <^lj J ^j-Aj 

t>* jrliji dixll <^-*» 61 Ponli & Garrrtsen d^j 

01 A*^> ^ I O liuJ L> 01 > >~wl I 6 d-A Jo Lljj I A-a r I ^4 jLj Cj I j < 44 1 j^J I IIjjjJ I 



Y 


Mribjr«J*Air ijtiu 

♦4 >7 ♦ ♦ 44 ♦ 

I fl \<IJ <j i uil L <Ju-uLaJ I 4-uojJI J-aljxIl ^y 5 JjLmJI <Ljj*AII 6 jIaJI JajV L&Jj 

I 6 kij^uJI 4 > P i^■-vw 1 1 I t ^ imli. V oLLJI ^ 1^* ioLull <u^JL **|U ,^ jj 
jAii Jjl LoS . v_fljjJcJ I 6 JlA Coj Jj-% 11 jftVll *11x11 La »^n nVi I j a1 ^ JaJ 

<—iHv*> .^yJLa J^Jaj Luj-t-o oljli l^J tZjjAj^ Ijj VI LjLaIaI Ij_aj jajjV O LjLlII I 

I jLfJI ^g 4 -»Lijj ^j* ^llULUJ fj ,VLajI VLajio IjL^j 

jJh liA^ j Lo ^jSJj f^jLuull lj_A jjjt 5j<£LaVlj ..JjjJall j(_fJ 1 ^_fi oljlju4 ' <ll > ImiI Ij 

4 i^-lAII 5^1aU LIaIuiVI ^ _ i^LDI ^ Il^vI iiit (J^lj _ <jjlj^lI oU^LlLVI 

Jn^l jl <jLoIiJ I ^jjq Lj LaIj I Vj > rt'h 0 (j I oIjLlaJI Jj j*J ^jSLojV 

J! O^di ’Ud*-* il>^ M o^ijj IjJ V] jjAJI ^IIjL L^iLa. Ijjj 

_ LIa^j L# <j£lj ,(^AA) Jj-a. ^ o-» - j^Vl 11 a Jxutli] 

SjliJ] <j L^JL*_uV I £jlll JaIj - iulj^JI o Lfl^LH. VI jiji jjh _ LJ L*. 

V ^Jdul^oj ^ Li j L^Jj 4 jV>L-u jl <ill^i icljj jSaj 

* * 

* LjLaifll ft ^Vmj j*'»' _ <_aLc 6 J _ £jiU <ju-ulll I 4 j f i j, Al | >0 

JAAj CjLlIII \ Jny 1 I tllti _ <jLJulI I JJfc ^jg - oLLlJI ^jjJL <UaA| oI^aJoJI jl£|j 

jl.iA.iiV I ^A-J Ij jLljVI <Li^_aj t>,j / 4 >* jx-Al l S^liU 4^ >i1 1 ,.^-w 

. I 4 J J Jti j^lJl 





AjjjJall djUMJ l.U^yi Aj\jj 

4 .. ..I . ..-vl I ^j| l jlc, _ JLaJLI I jjl CUjiI (jjll - CiLuiljjJI n (jj Jjiuju 
j! , t ^ h ia. . UU. _ Lfjj »<•»■*■ 4 j otLijJ) u* Photosensilivily 4 jjjju»J 1 Sjjill 
d %\ j .Al 1 S jtall <jxuLuu^JI JjLjcu J^Ij ,pi ii-^J I ^y> I J^k. JJ£- 

Subterranean <Gossvpiurn barbadense ^_JaiJI» ( ^vi <>> js^OjVi j*) 

< ., I . .i-^l I jFCJXa ,'■>■ lj ^~jj ,<jj^Li_iJI A 11 jj-J (j J*i£]I lj .clover 

o^JL) > > I -'-j- .. li* .G. hirsutum (^Lillj .jL^JIj .iuoLJl ^ ^ iu^JI Sjlill 

. 4 L. .. 1 '■ ..II jr-UiVl (jAjuj (4l.il >11 ^y> JS u* iujJ^l I Sjjii) <j 1 y - l .JiV I oll j-v fl ^y> 
.^.■. mini I a^xiuaftlI 4 -ij^.AJI Sjlill 4jju.Li.iit>!I 4 1.jt £-ljjl 4 j^L> n j 

^ 4 ' iji/\! I ij" fl IT £ JjLaJL I) 4-lij u> l I 6j~i ill 4-u.l i htJ I ^j£. oljftlrrl 1 OJJJ Jflj 
<j£n I L^<jiuajll jL^ill oLjLj I jjLiitj . JjjUJI jLjjJI CjIjLu ^y> 4_t»_nlr jjLic. 

Ahmadi^jc.) S j a L t 1 4 U.,, Ijj . o^LaJI I _ Luellua oIjiLa)I eit iiljajm.1 

4_U*iLuaadl jk^C. j\ i SjjiU AjIaJLm^U JjnfliiM ^mUh^I 

w 

l a ^ j l f . IjiLUl) jl I An jajj jljkjllU ^ivayA J^a>j u* j) „‘ >- " >■ LJ I (jA»i jj'iaj 

4jju.Lu 3. ji 4 -.Lt.~uJ ^ ^Loiai ((jJIjill < _ f it anlitlorigen j .florigen 
<jU^J 4 U u a 4j .»j jIjI oUI ljj| jkjc. ,'i 4 > =>l >“"« ■ Inin .4 1 * 1 J. Al I a jlill oLjLull 

. 4jj j.A l I ijliil 1 '_■! 1 A 4 In *v ^]| jljll (Jt jltuluil jl 

Ajjj4>ia]i SijjilS AjjjjJI ^ 

4-J^uOLaJ.I ^ IjjVl (jiuij cJju jjlll 4jjjlll I a it . Ly kjm~ , 

el tU AJj I^ o to 4_u^j <4_u j.AJ I )>y>ftll 1 ^~ J ^ I Ijj ^ )<* > <~> II 



. tjjLJI 3 I ijlill iijilI 


i^uji 


i Ijl^j |».t± \“\ 5jl_^ki Cmj ^^iil U^uali]) >—i hni l ^ya J Jt <^jjIjJj 
CjJl - CjLcLmj N * IflJjJa 6c Uil 6jiL <ijljLo - <tLu \ 0 IflJjJa 6c L±l 6jlfl o \ 1 -^LJ 

Ljj 1A jIoIajj ^Nebraska sel. 27 - iloall ^ LojjIV jIjIaj jLajVI joitj 
11 WiA. 11 11 ^Vl cJll^aVl jUj] yicjx jjLjj I At jj <P.I. 207262 <]^Lb«ill 

J*L 4 ii - 4 %\jiAl 1 5jlill 6 jLj jit - jtijV I ^Oll <iu-a JjI 

, ^ \ WA Coyne) rtilLa j_^l^ ^iljj 

<j{jkjJ\ Ijixa _ JL*JI Jj^Jo - G.N. 1140 * iinJ I . •(£ a ^l <4-uljj 
jUjVI <iu-Q ^j| <_ij IjjjI <^AiljjJL .jLajVI P.l. 165078 <bLuJI culS* Iajjj 

Jtj-o ijA iil U"k h . .j^ftjJI olj.^.^ ^JjjJq « Lai . 6 JjLmjj <JqJj-uj J 1 

i^jju La.1 (<£.Lmj N i) J^JaII jl^-lll <jt£ Lojit VI <]^LJIj < t\ t <*>11 jLajVI 

,(XW* Coyne) (}L1 fX*\,V j * ljl+i ^X^, i) <*ii^a Sjl^ 

Redj #Great Northern UI 1 Uj^aUII ^ <-jjIjj oli^lli.1 ok,^jl 4*11 j_£ 

Great Nortern iJux^aUi . jUjVI jit Sjll^aJI £Jxiil LUJL^iVI Kidney 

Cul^ La Jit «* . A H o IjliJ I _ <uluJb m . ^-Ajl ^GN : IjL^i^l) U11 

4 1 -*■ I .AH On li I ** 1 ^ <tUu\A 6c L*^ j 6 ^jLAjJ ^iU Lin (<Jlx. ^JaI.ui /1 

IjUol^l) Red Kidney Lol . ^LJ * IjL^i N LftjljlLo 

<rwjj_i <aaI >nft CjjI£ Lojit <AiI oljjill jji *Tam ttla j-Aj I JA4 . ,^RK 

j ‘iji+j fTY UkjljLa <lxui^!Lo <^LJ ^ X'Xj * Ijl^i ^X \ Lijljia ClAa^Jlo 

Jjjj 6j l^a^j irf-fcA CuK Lo jit 5tLwjN A 6c L«oj 6^)l-Aj I ^k.U UliJ <VLJ ^X \ 

r XX ^ Oj>j f>X^ ^ 


La-A$ jlu Iji^I I I3J I ^yA (J jiurtf I I - <-U Ij^I I iui Ij jl L - J 



CiIjLJI [ji^t jjJ I tj*11 i««*il I ^L«V 1 


4 . j La jV I XiC Sjl^JI d t *jj. Al| SjIaJI O^-oL*JL I n^liin ^jljill f 

jL*j(^i - Ht j^jJI (jJaci - jjL« ,jJt RK ^il^cJLi 

GN ' °' ■ ^' I 1 La’ih t Y<\ jjJc, Jjjj SjIjA <AjJ-l LaI In fl Jjjil ^ jjl (JjjJol I J ‘ JI 

Jj>^l jlfill u^l - Lt o** 

I -d ‘ j-LA^i] I ^y> gjLJI JjVl JjuJI La 1 ,^Y1 £jC Jjj SjIja <ajJj li^L.gw' jjSj ^jjll 

JjjUl jlfill t — u* <ijj - Hi ht Lt li ^Ij^l <u£jj uj£j - 

,<J ClaLaLI SjIjaII <aj J Cal^ Ll 

JS 4 imila Sj^uaj j L* jV I ^jLa ^jl <.i A > >-*m JI 4-i-uljjJI O^^Jol Jjij 

Padda jl*jVl j t ^Ja ^i >fl jlj o I_^julI (y ajlj^ll oLajj 

. Munger 

j4^» 

<JjLa_a <>jV' <_(■* Ljj■ -->11 sjliJl jjjLJ <LMijJL jjLkjj oLj jLiJI jjj 
*jlilL ajaL <JSaiu ujj Lij ^JI tji C. melo var. hardwickii ^L‘JI ■ «‘--H ; <lai...VI 

j a.^11 6,1* Vecchi & Peterson jaj oij .jl$_JI j^-ai LLj <jj£J *4 _Aj.aII 

II i La LI I j£jj . df I ^LI ~ ‘~ n jaIj jjaA L^_l* ^>~i _ P.l. 215589 D^LuJI 
iZiLiuZI ji cul^ ^1 < (delayed flowering) df ;_ ) ikU LL11 Ljj ^laII li* 

• allii, ji^aill jlfill Jaj jl*jVI ja^'G (jJI ^^Ij i Baroda > 1 

^jJaUa^lt 

tuberosum ssp. andigena ^_^]l ***^"» ^ _ u ..LlkJl ^UpJ 

5. tuberosum ssp, tube- MjjUjJI ^^uLLUJI Ul .olijjJI O^jSl] ^1 - <upaJI 

ji oUjoJI ^llj| 1 ^fti Luu (ji^udl jl^ill olijdll l^ii ., rosum 

H-oj^UI Ujj«A lI 6 jlill <xm* 11 L aJj(~k a I 4 JI l^ilj ^h*n <jli ..lj] ji^VlI 

. o LijjJ J 


Mt — 



__. 2 ij t I ^ ‘ I ~ . -^|1 f Cljj) I —— 

(o Lj jJ I 4 t^»j . Al | 6 jSa] I -JA <G Li. tl-i 1 ui t L...j >Lui I o fl i i i i) I gj-> I -lij 

Howard) j-^ill jl^ill ,jl{ <ii-aJ «ldi SaL*** £-o 


djL&ll 

"Perpetul - jb*jV) <UjIj Fragana I L>° iiiLjj Ij^L I ^jjlxLJI ^Li^l 

jjj£. oiLiuSI JJj >Ljj jj-jLJI 4 jji]l ^ -<4>*A)I Sjlill SjjL>~o <j] . flowering” types 

lgo£ * i^^JI 6jjAil ^iL^IujVI |Xj£. 4J I .<£Utl 4 j_iLXJ [ oV^LuJI 

. R vesca ^_flc.LAll I ^ Li] I ^jjjV I 1 ^uIa 


l or I .All 1 ^UUI dUxiJI cilxrtV jjL^o J^kj oL-uljjil 

: ^jh \j& ,<jj^A]| 6 jliil 5-wiluxaJI jjc. (Fragana x ana n ass a ) 

jjt — 4.AJI SjjUJJ) Everbearing ^a-^JI 4 _ojIjJI <±j ijjj VI 1 ‘I ^ 

Gloede«—I o I^jLi I <ilti ^-Lc ~> k I .. ^4 > >j. a) I 7*j\ a 11 <_ Cfci L uu ^J I 

cILjI ^1 

l if. I «A"11 ^_j Lq_J I ^RLiJI 4 /ij . A) I 6 jlii] 4 il^l.i.VI 

*LiVj ^A Bismark ilJ^Laxm J ^A I 4 _^jL 6 jjL» jt 

• ^ A^ A ^ Ic. ^A 4 1^ I^ qV I j fr-U 

Bringhursl & <^Ac. jaa 4-uj.ia)I S^jaII 4 >1 -v^,i <iJLLll j *<1 La! JT 

4>>) F. virginiana glauca ^ jLajVI ZjlXl* obLu ^a^j LIa Loaj >^A* ^ L ^ Voth 
SjlAlI 6 Jj L~k .a Cj Lj t_LJ LlA. 11 1 tiujlU iN I a, \A-~,.. Ij > ^4 >*C >j /sV I aLijj <jVj 

4jj^^L9 Ahmadi pLI ^jJ| JjVl ^ ^at~J I 4 i\j, A) I 

.(\W. 


Z jjL~k.a dl J*MI ^h° t flr (la^II 4_ljLo_i ^ ^Ahmadi ^L5 jij 

«< F. x ananassa jLfJI lJcLAJI 4_uLaj CiV^Lu 4 ujiAll 





* -'j■ A) I s j'all 4..J.^H ajc. <L^> <jl ‘ E- chiloensis » <F. viriginiana dauca 

£ l_y I ■ Ltla» £-0 I JjV I tJaaJ I ( ji lr> i Jj Lui Ja> I j Jvta. L$_ii ^rk'n 

. Fragaria . ailaJ I 

0>b>j jjjJI - Cu Ji <-J I SjIiJJ CmLmaJI jiL - tr. 1, A~ 1 1 1 CuLiU I CujjjY I \ > lajl jl jJjjj 
S jltll 4 1 1 mL n'fc 1 1 ^at <iu-a jjV I^Jaj la". iin cjLu t u ai _ F. vcsca 
CujiAl I SjjjJJ Cm lj.nt Jit jjL . a I. t.~K I l <> > 11 I JJk . Ci-> \~l ft I j_A 

4* * (CiiijaVl Lu ,qJK cYj Lj_i jb'ii F. vesca £jl)l oELu 

<&S 1 0 tfl ( 4 > ^jjJ | | J^j | | ^ 4 4 J-jaI | 5 ^ 4 !! 4 1 . .. I 

. 6 JjLuj Cil 1 


\V\- 




>V,1 

iu Proplem Soils ^J^LJkJLI ciJj ^ . u Lj <Lc-ljjU 4 aJI»/*>! 1 jjc ^*< 1 1jVI 

'|U11 ^jjLxill ^«‘ill > U 111 I JU1I jc. - jLa. l^-i* jjlil U"*J 

.4 ., -XjV I , <_u_QjV I <a.jJJLI : Jl« ‘ <aj_ajV I 4 jml I J_oI jjJ I ^a I jl -ksJj 

. pH _I lj <<jjl>iiJ I jj^allx! Ij 

■ 1 J-&J iJSLiill olj ^IjVl jjilj jjl i J1 t~ ■ ,Al I Jjljj <j^lj 

Jj«UJI i~i»S- i Lojjc, 

i [^u<; i_a I j ~w W I j IS I j I <jj 1 »* I,*] ^SjV l^SJj 4 ^Lilfi 

«l.fti >J i ^aJI Ifl iI^ai q(j 1 t*it I 4jjj ^ IjjJ JlLiJ,l o IJ 4_t^jJI ^ I i A. >, 4.1 _X 

< I4I4 «Lul^J JI <i*jl JC. CjLj^^jO *11 i—flklf-j <^LuuVI ^JL^l Ifl M.UiuJ ^li ^jl 

I j I J ^(juV ^1 (^iiwUil l-AJa^ jl <^jl 1 iii^U e IfciA^ 6 jjl*jLl£ 1 *i ft 6jlili 11 VI JI 

<I 0J3)I jojS ^LlIaL iLaJiVI \ 1 a ^U-vjj .,1^11 JAjj 1 cO^ 1 
jJLal Plant Domestication oljliill 1 »»" «■■ I jV _ oLull <u^ Jla-« jJlj 

sJl-Lil J^k.1 Jju ^LauVI 

I jj j *> njl <<JA^jVt <oJlu 1I Jjsljjuil oli i j-t-W I J CiIjIaj _T 
IjA J^a _yiUlj £_uiUII JjL^ill li* £j^ajx j-Aj ..^iAljVl 5 j -4 ^ 



O U LH I I Jjl I ) ^L-JVI -- 


(j& AjLSj t l^Luwtj < Aj^UM 

<&ljjll AajLiII J-*r. ^2lt cjl^l^J! A^*a1 


<ifclj^l ^ jLajfcVI ^J| iilaJI <A*iij <iUI jLleuoVI <JS ^Jjj 

(Jijj .<UaXa dlljj ^nfi'ii <<jjj]l ^iL«Vl ^ijj - oSjII 11 v £-» - t5>0i 
l^la ^aJA-'II ^liV £>IaI U - (£jJJ ®L-» 4 j y>v~ i la ^| dUj £ajj$ . 4 fcljjJLI Ij ' l j^v^ Luta 
I .'.Jji 'IK <jVj «. k'. ,.~. ^Ill aLil Ja.jj ^lll £>ldVl 4-UiS jaij ..yLxoi . Jj i nil L 
a LJLI ■*Uj ^yt /\ • jaj <a* - i A.~ . ■,~ ^ jj | oi jJ I , L^lu ,jJa \ • ^yaju 4 j2ajjaV I 

•La^JJU 4 -JLc t _^iljl ^JLsJI elaJI ■—a da^j La£ ,(^A* Norlyn (jt) “L. I i'v i I 

jjj * <*■• **‘|ll JaLujJL LjjJI ^^Lol JaAjV .,aj^£ oVla. .<£.ljjj] <aJL*o jaC. 

j‘ll~i1 DLlII *aK*lI A r jlL «JaU 11 »iaa i Lajlj i<a^iil <iKi f>a ya ^LJI I-ailI 

( jilI >jIn«*iVIj ^IjiVL Ljif.Ijjj V| IjVI JJaJ (JjjoVI |J*si«~...vI Vj .(JjLu^jlI 

• <a^jiil Ji>-k,T> 


I A La ja jj-A jjJjjJ t f-1 I Jaoaj I O b La] I ■ ’ 1 t~i It I )\ - iJ|j^ - illijj 

SjLjj) <j_^ii] /_<; i»lll ^5LA»yi Juiliij i(<jj lP u * Jj<'if ialaJI 

a jA.aJ I <jtyJ I cil j a Li I jaA^jj . a4_ja. JiVl aLLL oLLUl .*!£ (ji»j LS . (I^aIjaJ 
.<a<_jiaiJ <aaajI■■—- jj!^Vl L-il'li asVIj ^ IjjV I * .AiA. \l 1^ 


^1 Ll^ail a Li I l jic. jLtf.VL <^jii I Ja-kTi ^ill oLLaJI <t Ijj _ (JJ njj 
L^aa I a Li I «_i~hijAi ajj£ (_j Jjj ( jlll m il->l i .ill jJoLil i^^LaVl <aaau l^ii jJjjj 
L^-aj jL i ^I *jL I..■! I i£j I->.. —.I I ^_*j i j-^ ilI aLaj lg UM“-^ | . iimu l^ja^L a jLj ^Jl 

.a^aaiLlo j'I I a Laa 


- L^aa tjjSj Lajlil J ot' l 'i oLLaII ai» Jj) (jLj.nal I ^ J-lAj ,j1 ji.uj 

(j-» .<A *k l« J4t (_K»J_>I otjj La lj| |_ r Ll Iflj Ajaaa j njj^il _ LJlt 



- 1 ♦ i-Mj <a^Lt 


(^ill oi>l I < J~> IU IjV I j-S Lj Ljt' it I Vj i r > ~i <i <4 iiAjj S i yt^aj ^au _ (ill j 
Halophytes ^ • 111 obLull d) j ^a . l$oi jjuj (jI <wil■ n-JI oljLuJl 

. <_J1*1 I I i— * jj Ja ^-4 J • I - UU. _ L*J" ojSj »I K ' 

4^1ajIIj 4j^ 1*U ( _ r ualjVl Aa* oIjjaSji 

jKi jjjjla 4 0 • _ i • • J-^' L ; - pJUJI ■" *» ^jic. - 4i-a 111 ^ualjVl ^ L»ia jJAj 

<jtSj jjjiLoXT • j -» i j jjuui . ■ 4 -i jj l I ^uiljV I Lai . (lj|*iiT,Y A = Y^\•••« — jll*C^ llj 
Epstein ^e.) jljt _4 (jjjiaVo ^Jl^a. ^l ■■‘•■Ml j->.*■_■ i^jllL l$_Lo SjjLlLI <^Lull jjillj 
^^aIjVI 4o.Laus 4 l-'-y £_ljj _ JQI J “ - ■■ (J lc. - l_AJa,j (jlli h^L jjj ,(\^A. 

4jjJj jl |< 1 -klo l(j in j l^-A ^Lt ^- 6 ^ • J4aj £Aj^I t Ji~l*^ ft Q^kia\ <JJL) 1 I 

Jones (jc. ) HcljjJJ tJUJI JjAtn L^liui O Ijtifll v-iVl ia.jj ^1 

.(\4A\ 

* * * # 

I m A jjii I ft MJ r Ln-I^ja l^la ^ 1' * 11 T • ^ 11 4 i l-w I,..I I ^jl ■ *-J f 4^1 mft 

^) ji> LuJlI lit iti“(j i jLjS_4 JujI.iN _ jjJLuJI ^j~ ■ ■■ - |J Jr. _ <LtUjJ I jjLiill 
cjyajl iiuu _ JLiJajll 4^j ^jic. - Vj .4_u^jVl 6 j^JI ^_fl 4 j-ujLJI 4-»J...a iiy» Z.^ 

jjiJ I <—alii^aV L j( 4 ■ -v 11 otLulL 4.» j h Ltl I oLvl. ..I I cLTi ^y, 4jc I j j jiaj ^ jJ I 

, ^ \ \ V4 Epstein 4jc Ij^J I J i LaJ. 1 J »—-T. 

4^1 Uii Ajk^UJl 

: jjJj La^ i_ulja. <JUJ! <Lkjiai) 4 ■ . 1 . ..I I jliVI JJ t~ 


: Soil Structure ijjill ^lli _\ 

jjJj I (joL^oji <iiyui 6jLj ajc. Mjuolaj _ J-iLaSU iJUl oljjSjjJI ^yjj 



■ oLiLijJI I I i»n~fc ill j^h.yly ±..* i i L UV I 


<<JjlU <ij L. j 'flf | 1 a I ^Jc lliui I^jjLj _ ^iiai I O Lj jfr ^Jc. ^j^V * OL^J 1 

JlL> ^ aJ I ^oV I * & J^JLo r |S^juSJ I O ^ ^ ~ 11 <jj5LI I) 6 j >* 1 ^ I O b-i.i^J' Cj-lJuj > £ixa. 

* 

.cLJ] ifiolii ^ ft^.Aij ^^.rk ijoiis 

:Soil / Root Interactions jjj^Jlj ^ JcLilif _X 
LLaJ Ij e. LqJJ O till I ^I naTtrt I I I ( j_fl ^^LoSU <-J LnJ I OI jaSjiJ I 

t e t 

JyXi 1 IA.\\\ 1 ^llJlj (JjJ~fc ftll ^jJAi.ijV I irf*fcl I ftjLj 1 LlJ-*.0 \ ja\ 

i rt~i rtV I ^Jc. <j jil I ^-oLuii I oL jj Ij ^^LaV I O Ljj] 


: oUl Jilj JT 

oU! 4 \ i iii ( jj-fl <_J Ic oljiSjjj Lajj^Ijj ^JJ ^^yLoSLl oLlII ^<al i«Vt fi) a jLj ^ jjj 

l_UjJJ l j-oV i * jJ ‘ ^JjLlOl»JI C1‘ *J H 1 i‘H ^_fij <<Calc, ij^LAJ 

•^L L Clic 

Al Jo Lilli LAil - i 


. I ^ L - 1 - 0 - 1 ^- j0 wj j I«A JI _ v^j 

. t LJJ LliLJ I jii - _a. 
.j_jxUI j^Uul . j 
■ j I jjt 1 . _4 


tJl <ejL^xJI ol^iJIj ^J^LjliAl J£ ^ c ^LVl JlSFp Jjj tfJjjj 

u-® fUll ^,1 ^jL JL icjLiU LsLu jujuali jL^JI ^juGII »jLJ 

,(^A^ Yeo & Flowers ^c.) ^.rl^ aI ^~.LMI ^ ,...\l l 


NV. - 



- LjjiH 


I4I4 SaUIujVI Ajajij AajIaI] Aj^aII ljULU! 
Aj^jIaU a j-k«1 \ CilaUDL 


£jj A. • Jyc. Jii V Lu halophytes La^LJl <xaJI jjjjJI SUaAi.1 oLjLjll aa*. jaij 
^ /*\ ^yuL^Vl ^ aaxll lai Jiajj ■ Luila. X0 . ^ jjSl ^jlc. ^j>u ,jjluj 

, (N AAA Austin ,jc) jjajJI SLLLo ^Lla.1 

; Lo ia.jiJJ < 42*11 <j_^Jh^J I CjLjL ull ajjLJI <lxaV I 

, Rhizophora j .Aegilitis j ,Avicennia : Ji« ‘ Mangrove Ul ^l>i] -A 


.Zostera j.Posidonia j iHalophila : Jl» it LiL Sj>aAil j-a-JI n^jiuld^)) _T 
.(NAAN Jones (jc.) <x# l^a^l I <LIjJI jLa 1 cAHIjlII ^y* aac £ Ijj 1 A».t _V 

jjie. |»l ■ j-v JI a Lu> (jJu« 1 ^lll ■•LM ojl^l f I jjjj - <^jl nil < La.11 o Ll Lull j a Vi 
^^, 0 = EC) (^111 c>a. •>—AJl i • t> Ld_u» ->uV I j_i Jij V iaLuji _ C u uUll 
ijiuj LaS <j£.lj^]l Jjj^aLaJU 4 l n- >,u ^jl t jS» o_ i Lta jy^u jJj yll® 

.(N _ A) Jjda. 

f 

4ajIaII A^xaII <^a 5jUju«VI A*ji 

<j£.l I Jj,* <-> L^I I J-o^j ^ic. 6 j J Lift tuJ U^al JaLkUxulj iujj <jl 

^jilf * n“> 111 1 <jJ-ojJ ^a*G j2,M> jjS*! ia^ULi SjjLjJU ^j^IjVI Ij^I 

Ah <c Ijj * Lu I . Cxfl 3 ] I £Ai ‘*^ ^ Cj-* kA,u u I ‘ ^ 1 

L£jh lM - a Uf 4 ^pheS I Jj J! Jjj JIaJi] _ I_flt\ i^V I 

.^iLluaVl 6 JJb 4 _LxauJj I [ a a ^ Ir | 


W> 



I -—-— 1^1 1 if* ^ lJjj f U j l “ ' k "^ I ^ LmV 1 - 

Yen & Flowers ,jt) <L_^ljjll J^^aLaJLI cLii ^ <L».jiLI <_jaa (N - A) 

.(mA 


tfll (EC) C *aVl J(ljS 

-wall 


o,A 

ijill 


V,- 

jj*' 


NT,. 

£»j}t 


NA,. 

j.. .Ml 


T,V 

U^Ull 

jaA&I 1 

A, 0 

^jLlaoJ 1 


\.,A 


1 *llt 1 1 t 1 t«W- 1 

N “N, 0 

1 ^ulll 4 <uUi|\ 


V,o 

Jji 

(£jaI JaaoIsai 

N 0,0 

. .« f 1 


NY,o 

>ill 



Jj I <Li^ilI 6JuXtiJ I Jjj-iaIjV I u-i <Li» II1-1 5 Hiai JAJJ *tUI Lai 

1 4 i Jfl JaLujjl f jJA j j l$-i I 1 nl * u jjQj j*qj Jjl 

ki <jl Jjj <Q LjLJ I 6 JlA jAi ) _ JjudL - <jL uixjV f jLaIujI j£]j 

oLuJ I j_JJJ Ija 1 -%-“i x.. I t*l 11 1 I j a'-J I ^jl jS JLlA , Ifl ^LljV < i 1 u 111 1 ^jjajl 

# * . 

jLaIlJ dJj£ . il I 6 Lua LL: 1 j^ajLo oLlj f I j_iS Zoster a marina 




_ » i >1. -11 4 > fc j'.tlf 4 .1 .^.*41 4 I . -- — — -— 

l^_4 ' I (j X n ~^ J ij ^ LI I O Lj LlJ 4 i j 1^ i A ..V 1 1^ k uJ I ^jLl-mjVI 

• ('Epstein Jt) j*i£ 

Cj( i\fl J I < L^ollll^l j-A O tLuJi 5 J.A <4 ujIjJ ^j}\ n-^LJ I i ..W i La j!i£l Jjtlj 

^jSLlj ■ 4, \ > * Lai) ^ | jl ,jLxU^J t IJJL^ S^mjIxo Lfrxa 6 J l^Xi.u^U ‘ L^J <j. m iL 1 I 4-if.tj^l 

jl ^jjJj^JI ^Jjf 4>> ^^1 oljjSjxll O Li Lull oit j-Lx > l 1 IVi i tiljj 

• L^_i*a 1 fl.>/ xlL^ il <_lxjjLiII jL^j| 

l^la a j LaZu-u^/ I - L^xuLxuxwV oVji\>o ^^2kj ^L)f obLlU <£LoVl j^j 

_ oLS1 ^y> LAjjC jl <<LuljJ CiLS JA t_ya& L^LuiV jl i‘Uc. IjjJ I SjLi lj.^1 jl Jjl . sj I f. I _ut5i 

IjjJjLa < Lfla 

: Snartina alterniflnra oLill .) 

£-lxi 6 jl 1 i ^1 » w'll I oLy^II 4 l~>ll I ^i^ljVl ■ Ljj jn’n 

Jjbj) .i_iLaJ[ ^Lul Jjic. /'iO >aj <j»ja~oY,0 l^i\j Jaxujio 

. air Jj li-i-i p's si li' ■ ■ ■ - <] <jl 

:(Lamb’s quarters) Chenopodium album otull _T 

■ sjUJI (^Lj (j-lt- eSJ 1 ^ Lrb^- °M 

f- laiS jiA^V I oLull » t A. 1... I jij ‘LlILuJI aLilL <jj '»<* I u-w oLJI j "'■ i 

_ jjjJI <u.f^It..j ^jll Chenonodium u uinoa oLijll IjjjS <±X <ji L=£ 

<JL Cajl jjit jf^Vl ejLUl jjJlj ISjjjLi 

ul^ eJ n ^ 1 j y ii_iLaJI 4■.. 

J n-LIi j d^l <aJLm3 ^jia ; Ljl-o I*1-^J ■ (jiaj 


\VT 



olSUjJ I ^ Ijjll tj j * I I- 


: (Seashore mallow) Kosleletzkva vireinica oLiJI -V 
,^aiJI jjjj jj-a ^ < 6 jj£j Ij>Aj £H^±J jVl jku 

# a 

,k_»UJI <_>uLul ^^Jc. /TV jaj 

: Spartina patens cjLiI I J. 

h- _ L^lo 6 Ij ^ I ■ -*>" i <a^iail J jja <aJLc. 4-a.jJ ^k CjV^Luj iiiLi <Cui _>4j-u 

<iloJI jj-ikljVl (ji <U^Lij Jji oi i ft's Lfklj^l - JiVl 

: Distichlis spicala ^LJI _o 
* 

<lo.*4 i a |j i .it, I y \\>J j-Aj < I I <-Jlc. O I jj£jJ (J < UV U 

•t-fll^- ijoiliai-o <j LftJjJ jAlJI JjJk^J I 

< U i ^ ill^ g Ja 3 ft ij D. p almeri *-A < 4-0 iwja^S CjLu LaS 

* * 

j a ^M j^lfJI ^JojuuI^j * Ijii LA/i 

» <jl Lo£ J-u-qL^-oS Jtfi’i* mn I4J { jJ^ (jf obUlit lilt fj ra* ft 

1 £_ua 1.^ In 1 wi*-i *Li-oU.J <^ojVl J ^4 W* ,!>U 4-^Jl x^a uj^v £7 LaW I 

. ( N S Y^Somers) <j_uiiLLj I 
: Datis spp. <_^jioi) ,^-Jl I ^lAjJ I J\ 

6 J£. ^ (c_jlj£)l J^.1 ^ wL^JJ < N-A JSjlu) I CjIaI] I lj_A CaJj^. 

^A »A I <_u^xJ I CjIjLoVIj <jYj) 6 I CjLjVI I4I0 iJjJ 

J^V £ < O^aai Laa a! I d Ixoj fj LJ I (J^i l^sjj cj^a! Li ^lLo^J I ^ ^ 

<^CjLk-Jl 1 ftjii u J^bjj ^»JI^ «J11 ol jjiL jjA ^jri l^~i I <jjiAiJ1 4jI^aoj <djj j_i 

■ ^li.u 1 all <= I^ a ^ ^ 1 * ■ oVL *^ L-. 



_ ^J\ aImj <j i^l <^jL iLjjill 


4 "V *Al\l I Jj j_J [ J t4lLljj J^a ^JJ T* « J"v > _ 1 JU oLklM i W/i'i i 

I a i t_"w < 4 * 1 ^ HIj <_i£.IL>JI diLlj-L^JI ^ df j)U q11 jIauJI a. k'i, ,r> a 1f 

<^iu^ 4j]J ljLaij -<1o £^LVl illjl jl'Kfl.l 1 ^j*a I LJo \ 0 ^J^- 

^jJi)I obLJI Li .t—ft 1*5^ 4_ulaxlI >15 SjL^l (L^-L oj^J! ^-~■ ■■ I jju j jjLJI 

. / \ £-\ X 4i * At \ i tjjjjjj L^jli j 9 dJI ^ < A'i <J-Lfl 

wlA ^J| _ ‘Lu-iu j-Aj <ft J-L^j I jL&Jj <6jj_JI J^a /X • > I ■* > 

4 nal,Li.i,al I Cj 1 i^l I 4^it J J bu 4_L <ULil I Cj La^J I J l£jj < I a j jj OJj - j > ^ 

>"ki <jli )» xxJI j » ">**** Li .I Lull iwi^j ^Lui ^L, Lj^^Jl 

.(A/V j jxJI - ^-jL)I jl^ll _I ^JLJI Lujjj 

I I oULUl uijAJ <^.jLll 4 CjLjLu ^LLiL I <L LuA jj 

jla ( jA cjLjLuJI dJjLfljjj . I La L^j L ^_iU ^jJ Ij a 1 a-v! I I 

: <JUf <LoVI jL aj _ LJLk - <Li .jLW i ^ L -w~ 

: Guayle JLI^JI oLu-N 

<-LLLU £■ LJ j^j^a ub jJbj « Parlhetiiuin ar^enialum _ l ^1*- _ ^ > '"‘" 

<jl Vj f Cj 1 ^jU I oLjVI ^yA Jii-J ‘L_^iiJ ^jl .. L wLa. ^J| i^jill > 
4-i ~k 1 6 Lloj J ir 6 \ i-v j 1 4^i jLH *y Li-y ? ^ i^s | 4jJLJ I oL j I <\ |I 

■ (Fangmcicr Jc.) 

: Jojoba Lyj^J! _T 

•(jLuaJI ^(jJiJI ° i-b <4J^aJI <_JLc. <io J .>*-■. ■ 

oljUiJI JX) Lfll Lai !<allx. i-iliaJI JaxIi .<tll^JI ^ 4 jjSi .-.I ■ I w~. ■ .. I l^Jj 

,(\^A. Univ. Arizona ^r.) 4 -^jll I J^-v~,~ ^".ll 



oLLJl I ■ ■ 1*11 jj» i*«v I 


CjIjLuII AajIaII JA*fc*il ^ 

AajIaII 4 t i-fc»11 CjULlUI (ji 4ajL»1I Jaaj a« jtin 


*aII j-ijjJS ^Jcr LaJj cjLIu - LJlt _ L^LU < L'a.I ) o Li LljJ I j^ii 

t° ‘(V/ au>^ J>« 0 • * uJt ^ * • 

JoAS *J 1 1 J • ' 1 Jj jjJ£ L j-i. I IjU . LLti.1 i£j=J)l I CoLuJI oljjjVl t _ > A« l UaJjJ 

UUL^' 1 Lf 1 ! £^4 *^1 Cxxs) t^fcl I * LlJ I ^JJ * *~i i-1 I <AIU J I 1 1 1 Ij < I 

jjSjJ Jj Ij f Ij <A« AU ^yA j) X • • J'jjh ( I (] I * A * * O LJ I ^jAl jjjJ I I 6 jLq-LI v_fl LJ I 

6jlif t^j-C ^kljA JS Jj lLa <j| O^J . .V^k /JjA ^ * * ,>A otUI JAJ <J-U £}LVl 

J-ijjJS ^k.Vj o ^5 ^JaIajj J 1 <xL. jtf * 1 j IAn n CjLJI ^I]l <JJ-iLxII iflLJI 

.^LuJ I UtjjjG ^xaj ji * I $ ift L LI I 

J-Ijj-K Jyi Lfl-i^XaJ ^IiJ! <JjL^J I CjI XXkSkl I JiA otLJJ ^ LflJ Jsjlv*. jLu 

:^Jj L_lA Lfl haA I 1^1»<1% <_Ujv-o _ *j ‘ I 

J lAjV I <s Li] Ip X*£. jjJSJlj 1 ^jf^il \ ‘ s' .-.l~l l"J f j 11 ft" 


5jjjjs uJc. _ Lti-jJjijj-o - eUj j(j hjj i4jjL^uJI ol^a>U! £^U>Vl -> _Y 

,<iLJI L^iAxtl jlIjil ^1 sill ^yi <LJlc. <jjuu Lfji ia,jj succulent ^^4 1 t * fi | 

(jl (j^f < l_i L ujJ I (lit (jl ^/j , A l m l I (jljjVl ^^LoSU lii iiu JJj 

J ■ ■ ^1 -> I I itljll ^^LjVl . w j‘i'a fc *t s j ■ (*v <laA| l^J 

Lai 1 1 j 'i ( i ^^LoVl ^jjoj j^il <,« <n irtVi (i ■ ■ lj~ otLHI jj'"^ (_^* **«■ j ■ _Y 
<jj Loe Cj Ij -^ fl Ig i fl Vj -‘Lj jw^-i kJLj CjIjLu i<a.j)l a II <j^ll .**■! J1^*>11 

.(>Austin(jt) 


NV1- 



- L fjl I * I <^>1* I 


fuusL l-Ajaj ^\a ._lX 1 j_i ( Atriplex L »* l i J I tji-a) » jljjl t j 

j^SLaVl I (jA-^Vi Sail Bladders <iaUL1 oIiLlLI jf < Salt 0lands ^>^111 j jjJ I 
7^4 J...;: fjl jjVl ^t_Li i >i Jl <_J Ic. o Jj I $ \& jJ_i ^-> <1$-j ^UiaI I < ^ * mV I 


. JaJJ e La jl ^£AlM 4 L ■ i.l^ i I fl * ^ 


6 jLj jit. l^J-flljjl 4rvJ a 11 < t-v I I <jj IjA «rfti I Cj Lj LuJ I ^AjLj -UfliiU .1 
^X-jJLj . O LUI * l^a .1 J ^V^Vl ^ IjJ g . l < u j-oV I ^jli^o .0 0* 1 £^*^1 

_ OcljJI 4.1 a ij jjl VJ 1 <_J lc C*- 1 J J^V-oVl ^yA ^^1^ ill ^jA ■wJ.l.uV I J JlA J 1 

, ^ N \YA Rains ^^c.) I fl >d ■ ^ ^ — 4 _» j L^_laV I J_u_^kL^_l ! 

jjja LLklj Osmoregulation L^j_a-uul LjI^j Ifrmil] J^a^j Jl cjllLii) -° 

J| 0 ^ 1 ^-oxiij JA j] I <j^LJ I <-LJ.uC.yj <Jjli 1 -~wVI <jjUlll <-LuaLL 

<jjlIuC.V I j Li% I ■ 4jl~v J 1 (TjU. dJlj 1 Jil J^. J-qAj Aij LjjjI ^. uuj «< il-vJ I 

. l$_JI <AzwLski CjL iliJ 1^ iifttl (jtjLftjj ^Amt < j^lJ 1 oL^yj <J_ji^J I 

Aj J/v 1 ^jA LAj^jJ (^j^J 1 Cj l^iXxxJ I 4 I d t»i II 4 . « 1 | | < * ‘.VVJ 

f # p 

^1 ia ^^^4 I jyi Lo J i f , oUJI ^J| LAjlJjaj r^-A-t-uj ^lJ I CjLj^_iV I 

I jsc. O LjjV 1 | £j LkAJ I jU ^VLaV I ^iSjl 6 J Lj jit La 1 . LLujujxo 

a. t U t J I 4-lLajLj 4 tla. IqJ I <j_^l~kl I d i-^yi ^.Li ^>T1. ^£<111 ^aVl !<j-j-uI_Lq j *r 6 jj ■ > jljj^ 

.( N Rains) <jjLloaJI .^.Ij^aH I 

A-ijL_)i£ 4_JL*J I Cj Il^la"h i Jr>iijj ^lJ I - 4—uLili I ^ I^_jV I ^yx j **^ .'V 

L>° LofJS jl i jJ4) j\ i J^KII OjjI jljLllx^jl ^Jc. I 4 IjjiI _ ^ 

jl>] (^/-^ b iuLaji 4-all j I ,Jy^. ^ya < %j . X A11 CjIJ- al]i ^Jl 

V I i>° i^Xi^aAJLa Lyk ^.Liij *<£j=*-\ Sj^a <J^lll Jl jj-WM ^j-o ^.jjJ^ aJ I 

.^LuolaVL 


NVY 





’ ^ N \ A^ Jones La oIj LlJ 1 eXti *£La I 


ylVllI £jill 



^uuiil 


Festuca rubra 


Trilicum aestivum ^.ill 

Ijj^lSJ 1 

Aeronvron eloneatum 

jjKl\ 

L^uJI Jjj 

o>KJI 

jjKjiVl 

Jj&ll 

■ i'i«J 1 

^jj^uoUj j^ISJ I 

okA.-JI 


t a 1 o U <i Ijil f 


.succulent <Lji..,yvr halophytes i^JU <ililI <^t£]l otUll >k«-» 

ijj&J .j:^JSJlj ^JJJI ^>0 ^ ^IjJJJ 

jl ijjUl oljLjll La* ^jic.1 otLcJI AJ-4 j" 1 * 1 “ jjJJ ljjVI (jjJJk 

.(mesophyles <»^LJ] J-.-t-.il <k,..^liI 
, 0 

jihm ]^j_u . < 11 * a! I^j o Ij^a] I ^j-u L^j ft i.u I Lj l^j o Li till I oXLi * ^iJj 

0 

Jllia f organic solutes <_uljJI ij^i^jJI j Ij^L I Ij^. <_Jlc. cJj-*—ijj LfcI i^IA. 

L-H koUj t Jjj.inl>Mj iSorbitol JjIjj^JIj <glycinebelaine ^yiu Ij <Proline 

olj 3-J^uaJiJI ^caLa^Vl ^jl Lai ,^jLl]| Q*a^ Lhj-i£.j < betaine i J lj ^llJL-ujjV 1 


WA- 






oL^Jjl £aO Jjj lj-3 £>lj^l tj ic. Ja*-> - tiiJ L i u \j i I Ju . OILJI 

Osmoregu- pjhMll f-ojll d]j A_<<_ia*jil < ‘i- t i t' l l I <iilj <LaSljlII 

. lation 

. 4j j, 1 1 j I*- 4 i‘i ! jj f oLi^jilj i ■>!■■■ jjGj CjLa-ij-iVI J>j JjJC Joliiuj J) I Jj-oj 

.iJUJi o j I ^fl >Lli LftjJi Lft 4_ul.ill OLj^^XI j^a-o jjij I a i JJ 

U* I |k_ il r > Hi I i OJ>aj ,jlll aJJdaJI CiLuljJI J>« ^t_>)LiJ 

j£j ail jjla. ..<~i_tnAI ^^ic. Vj .ajjJ ^c. V Jjjj jUjI *Aa.jjV <ili lobLill 

5joill SjL^j L^tuax JjjSj o _ *■ “iM fj 0* f s f^“ 

lilljS . oVLaJI !ji iiJajV jA>Vl iJJj Jjl . <jjLlll ^IjjVl fjA <a.jlU 

jilj .ia.jLJJ I a I ~*^ i ajLj j jIa. La U n i otUJI ^a JjjTuj 0 .“ “jl^l I 1 y Jjl il l 

,<uil J\ CibLUl i jA <^_jlLI (Jft"i.ll 4 jc. ujc-V UajA^i liUj 

^kSljjj JjJjLjJli -J^ £-*A>° Jtr i \ jJI ^ JjJjjill Jjj tl) 1 ^ 

j'ii JjSklj i^ijuijVI <j^lo_j)t ,jia*Aj <jL*al^j^ 4 h n li *—i JjJaJ ,_j*ajJuLi ^ill iTjljLjull f jA bL*A 

i^iUVl 4 t A ■ ..I n l.1 Ij _ J iftjiiiiii .i*u 1 <Lai iii>3 4 11 "w“*... (*C i^j h ^"h i i’ll _i Jjl 

Jj-ljJlJ 4 * I Af <_l] Lc. ic A ‘ _ Jy J s > j I JLo _ 4 i'ii-i jjiii] I oLlS^i I Jj I ^jLlL I Jjj_) 

1 I JjJa, 111 -U-*t*~i <jV -■ a. '0 1 I Ijjk j »a-v~;l LuaiLuO JjjJ JjJ I Jjuj .CjLuil ^ j 4 y *Aj I JjiA-aj j~ i'll I 
J^J iiiLalijIaJI j^a-aU. ^1 *,.u J>l 1 “I I CiLijia J_o (Jiljiaj 

■ ■ liilj I I 4 _L*aiLa*V I 4 .** * aV I ^J^.1 aaV I {Jxuu A lIA'i I 4 *1 Af ^ fl ^ 11 A I ^Ai U. 

jt I h'll I I ^jAj l^-ll-k j jllj Jj ^~; -a A< JjjJ 1 Jjl I fLiVlMil 4 ~K A 1 4t*jI aII ^j^jJlLI oluil Jjjj 

Rains Jjc) ^Jj^aAnVl 

: J^a J£ 4_i._jii I <-ijj_U J^alj^jJI Ljji ^^-ill oLjLJI Jj_aj 

. i_JL=JJI J^a *-x& f. Puccinellia maritima j . Tfialochin maritima 




oLiU I IjjJ I i»i ~ 11 ^ 7 ~jlj I I 


. <jiijJI otiLull ^ - cytosolutes ^ <jjlj]l 4 j>»AjJI oLS^I jl 

dipolarJI (jiLnikVlj . sugar alcoholsI (jn.-ATij <j^i.,.« jl»jjl (ji 

j^oll dimethylsulphonopropionate iiUjJ Lcl^l iCLaVl l^~ li~.*./<j , 

:JL. ( <LijljJI oljLJI jJ Sulphonic Jl ~d* I 4 , j, 1 1 . J L-- LJI ^_a * jj 

^ ^iloVl jaSjj jjAIj I *0 jJLI jaSjj ^Lu JjoJJI Ulva lacluca «. Wedelia hi Mora 

. La_A^aj 1" ■ --J 

( jj ^ll I iajlAJI A,». f I CjLSjII ijjj <j| 

_Jj \ -y ( jj w i ‘-ij n a-S L£ 1^ a nu> il I ^ iA^JI JjJLJj <i]IaJI '_8 9 yf- { jt |- jsl .j ■ i... 11 

.(\^AN Jones jt) (T_A) 


. 4_dLuJ I y IjjV I <_ulaJt I oLSjlt ^ l_^V cCui : (^ _ A j 


t^ 

iLWl 


Suaeda monoica 

Suaeda marilima 

Atriolex SDoneiosa 

Spinaceae oleraceu 

Beta vulearis 

Cheno|X)diaceae 

Glycinebetaine 

SDartina x lownsendii 

Dmlochne fusa 

Graminae 


Puccinellia matilima 

Trislochina moritima 

Graminae 

Prolint 

Plantaao maritima 

Plantaeo caoensis 

Plantaginaceae 

Sorbitol 

Medicaeo sativa 

Leguminoseae 

Prolinebetaine 

Wedelia biflora 

Compositae 

Beta - dimethyl - 

sulphonio - 

propionate 


N A. - 




_ 1 A U^j <J jil I Ksi jjJ I — 

_ <jJL*J I <^>111 oi j^laJ I o ■ jjc - <L^.jlLI Ja rfcTi jjJlJI CjVVLJI ^ _ ^11Ijjj >’ili^ 
Jain wj jjj . Osmotin ya 'ii l ^ ■»11 26k (jjjj_>JI _ oLlij< >JI 4 » l~i^> n £I^JI 
oijjJi ■ -.•*■" Polypeptides oIj >~u» ^HjlJ a j j-w n ,*n y ^l^ 

jjjJI <Liia. .jJI ^ JC ^jja ^aCjILij . <^jlaJJ fln-kJl I .-.Vsi. ..11 , iPv-^1 

w .-.. . ■! L^jLi >a"» i <j| VI ' ■ '-v~l I ^Jc CiUuj^JI aj-A <U«1j (jjJI i ■ i fl 11 

4 ^j11 I .-.I j~.■..« t Jj> l«~l l /yj <jS«* ^III I oLJiLlJ I ftil.i oljLuU 

.4JU1I 

4^jIaII A^alt ^yi jaUL AajLiII Jaaj AL^ Ai^Lc- 

_ - jsi lj~ .. ..I | VI Ji oLjjl-aj i<-^ i~ hJ I C.V I jl /oL&jJyV I (jjlj ,j I i*i i 

iLyAall jjc olyjj^U 4 -JIjlII CjljjljaJI J■**-’* ^ylc. ajjli - <Ajlai] <xaJLI oLilajJI 

J--~«l j~’l ■ -*«■ • a ji'y a o Li Li] I (jjli jl <L*LvL». fji -Wa^j!i ^^j]! iolliJI jl^Ilj 

1» tfl * 4 ‘^ U. oIj-laa. jjJ 4 ■ ..I...-^11 4jiLill J>Vt (jc JII JL 

. Compaxtmentation JL 

l^JiLajjjl (jjlj (jl jyJj <La.LaJIj loLLillI eiij ijjljJl jljJJ ^lljj iwillajjj 

oLLilt ji LfjljjJaj (j j> aolil Jil 1|!»■>i JJ (_ 5 i!I jjiVl) J"--* ^Jc ajjlS 

Jic jjJUIj ir»lI Ju*o jyxajJlj i Ifjj ^V-obL] pljj-y -a L y>jur : »"ij <(<LjIa1I 

■ ‘I —- jyJc. Lajlj jjjSj <<ilL JAj i . i I ln~> i tdJj JS,,<jjlJI (j j> ■> H I * Lail oLuJI I.»I 
I^aj Jil _ Lajlj - (j^jSj tojll obLill (jl laij ,, I jjj .<a^LLjVI <jjUJ j CjLuJI j ft< ‘ 

Ifii JL CjIjjj ji Jjajj Lajjc. I 4 J (jiaji j-oj ^yicl ^Ua~ i l^JI Lai <<jjljJI CiLiLill l> 
Rains (jc.) <j«j 1 L 1 t jt mi L^ii j^J3 ^llt ollull JLJI <jJc (jjl3 Lac. ^VLaVl jjljj 

.(N^ Austin j 

(Jft'i 1 ^jj ajUa 41 VI 4^1 1 A '*./• 4a«a^.l I .>lh I aljjjVI (j **~jj 



oLLifl I -— 


,j V idlj :i^ll ditUill IflU-jl <JjL»_aj (iajiaU A-ia-L I I oLjLuJI 

Lajj&j ■ ■ -•*■• ^ic. j hrtii oi_) jLajVIj jLa jVI aI ~wj a \ ij . j ^.i ^I otjLuil 

(J.u^LaJLI <£.I 'i \ ij^JI l jjS^ U'ui <(<= ILJI ^jJc. Lfjjjj SjL/j > ij^j) 

* 

'*■.*' .. IJJj . '' 11 ^jLuJI jjiil I !«• _ LJU. . J-cuJ-1 (_j jjl (_gjl i jiltV I I jjt, Cic I jJjJ I 

j a>i ■ iijlia 11 »»■ J. Ijj^j JA-k11 (jjJI Aj_jjJI Lvcopersicon L m»-vlI jjl 

. (\ ^A1 Tal ,jc) Zjj I I > UL.a-Ut I Jjllual 

4£l«y dIajVIj AajL*1! J-Oj] Lr ^ (JjLkVI 435tfc 

JLh^' <*i> 

^uLuVl jl) <AjU] 4 j(jLm JaV> u~fc~J ^jjll <SL_uJ ^Jkll v-jLfl 

J*' <j_ioJI jl Jojmj^II ^4 £^LoVl jjSjJ ^jic. 1 J-O^j ^AAillU jtJJ «Aifll I 

: ^J_» US 4 o tjLkl] I ulii <£. I jj jljj 

: U i j <11 4 * Afl^ in ol^iSjli ^jSJJ aA_ jjlc. j_i£- 6 j^m2u <lnll £v}LaV I ji jjj Ujjf. -\ 

? u 14*^ 11 y^aio _ uj i & j_A ^_4 _ 4 -a-^ ^i -wi 1 ^v^uy 1 ( A_* 1 j 1 j ^ 

L-oL-ul - <ia.jlaJI <UI A n oljjSjli Lajjt . ^JJLI jj^-a (JV <*i]j 
. ) ' j ■%. a . <_uLkjJI A -i- 1 . iV I . ah^. a ^Jf <J [ £~ ) I ^_i ,s j xiK ■ — ■ I ia^ ■ <UdLalal ^Jl 

ijiJIj ~' ) Vl iAxjj .<a.jlaiJ oLuJI Ja-a' i SjLj - <ULaJI 6 j -4 ^ j - jtlll jaL^lal 

. fcl^jVl Ij^J <M n^**u nl I LaJl I 

; <inmj]La di l^iS^pj ^^UV I ^U= Ujlc. _T 

1 jck ijjj u^iic. ^j'-' 1 <-AiW i jjisi ij 1 a. 4^3 j *»A*ti 1 y 

OjLh oUjJI aJ&i d* { j * } ' J CjIjjSjIu ^1-t-ajVI 11 

£-* ‘<JjUoaJI ^il I J 41 A fr U ^lll qUaSI I ^ ^j^aujI 




fjjl I ft Ll^J I J ~ I I 


x*jj . • »j 1U11 I^jJ I ' j > a ^.y^i, j~*» ■. ..I I <LkjIjj I <j^iAal I oLSjiI 5 JL »j 

5 i -v i *x I l.t|| I. ■ ‘•^*~ t ■ •** ^lj I cjI d 1 t il I (Tnlicurn j < Hordcuri' l Lq_a 1 ^lj&aIIj ^i i , ■ iJ I 
aJ la Sjjja ,j I _ LJ I ilit - <L^>il I (ji ^jiilI (j-o Jjkj (jilj <I i l Ljjil I u* 

■ * Ij-'-*- " 5 J 1 *^ 1 1 iijl ■»«! | .-. Ij--- all kbj-a (jj ijSj O Id ID I 

: DU olj-iSjJJ <Lta.jLaJI < 1 DI ( ji £"}LoVl J^I^jj Lojjt S 

(jJt Sjjli oldlDI (jl O^LaJI aj-4 (j j » * i _ » 

A l~- ~ II <xaJ»o jjU Lg-il V ->- 41 Jjl jl j <jj 11 f>t 11 -Zj Id l-id I ui LaS -ji jsl ‘J * * ‘ “I I xjC. 

( ~l <&j ."it'l l D I 6 jjkj -jDl I I <Ljn<->lll Jjc. CjldLill !ji <J-oU«;J <a Jjljj I J'iLaV I l> 

. ( \ % A^ Yeo & Flowers) < -vj LII 3 ,-v 1 1 ^ l ^~.« i.L. 

A^jIaII JaAjJ (DULlUI 

4aa*& j ^ 4 3 Kata a i <_^jJa!1 o Is Lil I Ja-wI ^ 7 *$ ,» c^i <* 1 * 

^ia^lj 11 nfl ji n i i ( ^ a “ * i o I a. a jjJ rl.A^, a ^ a Laj |j i rUii.ii ri.A .".■■■ il jj a " I 1 

i ji JLJLIj) olDJ ^LfJI alkll JC.MI ^J .La iioa-j _ LJli _ ■ ■«■ a .■ DUD 

4 l a'w’i l * L I II I ! L - < I <JJIJjj I 4~in 10 )J Jt bLlJ JjjiiY Lajj (Ls jlail <ii 1-tilIII 

oLill Jjjai Ij^ LijjJ ,j 1 1 ^-oj ajUdll pUirtlI ,jV _ Lkjiail 

LuLit 

jtfiol <aib yjjL j2 - ^-fcla I n. . ij l^jc.ljd^i _ L^LJl cjljLJI «■ ■ ia~i y I 

f^ oUitUl |LOt iSjijill Laijl^ij^l oliitliiYI 

LT* lol^LaJI vlit ^jic. i_i jJlIJ I y K n I LtaJbV I . 6 J-lLs <jjIj_j CiLiLu 

.(N ^A^ Yeo & Flowers o^.(j ^ilj^j ■ ^<y , 

fjjl'ill LjUnlUl jajUI 

i <Lj*j IfJj iL^aj 4 >“ J^Ijj jji (J^ ~fc i l otLJI (j^kUl 



j j ku * . m t II I I 


.ijjjJI oljjiJI £jjju ((ijjjiiJ.1 oLmIjjJI yi) Lfjl-LiLj <oUL SjjJI 

£ytj ifcLJI Jja. jlljl ±\}j Vj . jJLJI oLillj <olilaJI <oIjjlJI ^oj 

Jia . J&ljll Ji.lj yi Jaj (jl {£*±3 <kk>L> ^jltl J-a-a-J 

Norlyn) L^>u J^l^* < >(*)■% o yi Ifla a . 'i yi oV^LbJI <jju oUvLia.1 - j jj ..« .«J I 

4 I -w ^ I i * a f~i -i 1 _ I l|jutiiil I J a ~k i ^Aiik jj La^ .^^A* 

•jAjMjAi 

t CjLjI JliJ (2)1 (2)1 O i* 4IJ jJ I yA JjjC QLjljJ Cljfittl 

ji^ 1 yU^j .-iL jI iVf I jaaj oj^ittl * -M|ill oLuVI * *■ ■■ * yk ^uG L|J ' \ jj Liu 

obllj yi 141 (Jll5«ll (2)1^ I ft'm liJllJ I Jdull Ji.1 JA yi L«C. SjjUl J^jJo yi 

Jj«aj 1 yJk j^ull oIjjI <ia ,JA yi J^aJ , 2)1 tj£a.^l O^i 

J*^- i <a^jlil 4jaj yi ClLjVI ylc. )4Jlll 6 j JJ ^j£. 2 )V !<a.jlall oliiJI J ft~fc 1 yik. JJj 
oil5 I jl (jjjaJI * * 1 je. - jU jl <U^UI jaJI yk _ Cajlil Ja~k J <itiaa SjJJ <j| 

<jljJI jia ^^LaV I jjSjJ LfrjJ J-ijjj a Llaj L|jj (2)15 jl «< j-h la (_><iljl yi C)lj Lilli Ijj 

Ramagej*-) 

i^ulUl AjjJitll ljLl£jaII jj y}£> jLufrVl 

(jlll oIjLuJI yi ~ -ijl‘■■■'I yi ^5ljjG <jjI jll .Ail I oL5JJ Ijjjc (2)1 ^c^>j 

4 1 naljJ I jit yic. J Laic. VI 2 j5 a ■ V <j| VI - AajlLI i— Ijj Jal I^ qjJLi J J 4ajJJU ^Ja-^il 

oL5jll ^Ijil yi L ^J^LLkV f<jjLull ^IjjVl olti-ia yi Aajlall * ■ >»*■ U <ujj 4 ) 4 11 . ..jC 

a j L>2>] o L JI . u Lx yA 4 1 11 ., j o L5_)11 ciLL ‘ i ^5 a I^V I ■_fi*^l_Lx Vj * t^_aj ^51 ^~u y2l I 

.<JUJI 11* *-•"■ (_fjll jljj^aVl u 1 in 1 (2)j5jj L 4 J I i<ajJJLI J»a'i ^Jc. <jj JJ 

LjULuJl JatAJ ^UH] jAjJI »Lh*jI tSjJI 

i . ,1 jiJ I j jj-kil I ‘ Ait (> Ija. 4 inflVi a O I2)j5jj ylc. ^>a-JI a La ■ 

. 1 .. 11 l i. t cilf 2 >a aJU oI,jj5jJJ > 1111 15J Ij l 1 iiLjjaJ I ■ xif yja Sji lj CjLlq5j 


j] I ft l_LflJ <JJj] I I 


i>> Ija. Jlc. JjSjj Lf ic. Ujljii.1 y >*-JI 

a LJl <> -w. x aI jl 1 1 ^ <> ■ 1 ^SJj • ^ 

a j-4 ^Laa. ^KJ .(kjjJja^s JjjjK jV^o • , C 

1 lt*! 

jjKH „li i 1 a‘n i ,<jjf^JI obLtlU <J j ij ■ -**tl 

LulI 1 i JjAftft] 1 LjlI 1 


.(T. A iSj *1 j-uaLUl 

(N^AX Cooper jc) jaJI a 

U^J j^oLuJ 1 t-iiiA.n jj£jj -leujjjj-o (T. A j Jj_l3- 

(O^ 1 u* *■■>) 

Jirt'rtill 

.,0 


•>•0 


xa. 


1.. 

fja-JISJI 

HV. 



fj. 1 " 1 .*'^^ 

., . \ 


.0 

>1^11 1 

t,' 




• > * • ' 



Ji^ll 

\. 0 v 


\A“\A. 



Jk^ 1 

AA1 

OojaSIl 

"Vo 

fX^ 1 

\r 




x 

! 

\ 





jjJI o l *■** ’^ ■*^1 I I 


JIajj tiflft.twA jj-i-aljVl ^ U* *> ^ fj\j£kj J^ UU ^jli ..^aoII 6L-oj tijlilLj 

( L^J oLuJ 1 .aIj I ^jC. j .>sl i*l 1 tilt ^JJ ^jhcxA-J I <±fl oUjjV I j-&_y 

Jj JJU < 1 i^-vl I «»Lt ^jLuj . J <_U I jJ I ^_i£- U ^jA I * J i i 1 > ■ ^jC_ <LLi.ti Lki I 6 J LiJ^J Ij 
n > ^ll I 4 0 ' fl. iJ | o LjlJ l^J (j jj I ial iii ij * * * ^ ■ « ~ 1 < iS^ !j r J Lia-oV I ! ^J!Lo I^jaJ I ^jA 

ja*lU . _ $_JL oIjjSjj (_gj>~v"i ..4 j*iaJJ JJLJll Lol . <jji)l 

4 ( JjJ^) oLull I j^aLiaJ I g iAy ^ja - ^LJI 

JjiaJil ^ till <j Ail I j^-qLuJI jj£jj : {^* ^) 

. (\ Epstein ,jc.) *L° ‘u-*' u ^ -J-*-® r<jjlt <jjll jj-majV I 


ja^ll >U 

jjLJt 

^yi\ JL>U-It 


YA. 

yy 0 

r. 


i-. 

\^. 

Vs 


NYYY 

Yi 

Vo 


•,••'-•,V- 

YYi 

\.. 



1Y 

• ,. No 


AAi 

TY 

YA 



AajIaJJ LjIjLuH J-4AJ ^Jul *jjy* 4j^U J^Jbu4^ 


i’viijj too Jjj^JS iJLoJtli-uI ^Jc. <^UI (Jft"k’tl CjtLaJI 

O L-jj>-lSj < j>>j.ii xi LfrJ I t, .itKI 1 ^-^LqI 11. Aj I i”* /> w~>. .J *m> f j^aII I 


O LlJJjiiJj i * > J *1 1 t I oLLi^J^J <^Jj-U-UJlII Jbj^jJSj ' * J >■ ‘“l"j tH 






Ji « Ltj I I 


i yA Lajj <&Jjixo La| £^LaVl tilt Q-a-Lvl i *« 1 jlj ■ ^Jjj .a] I CjLLjjSj 1 

. jAa l! I Ifl 1 A 1 i ^_o Laj^j t . wJ I £_o <£_tl~h_a 


A i.^La &Llaj ^^ILj <A ir^.L> l^Jk. I£^LaSU CiLLill AjIajjmJ Q* >ij J dOjS 

^j-4 ^jS| Ij jj _ 5 jlc - oLLUl jfl h ij .£}UVl i fl-TiLia <j-6 Aftf^^k n Cj I j-i£^-i ^Ic -*- * 

dl j ^jl£ LajjJ . bu * - ^ ^ ‘ “"*■ I ^^LoVl Jya L.^.a.^. 1 L * La£. J^JlJ. 1 lftll ^ *. ■■! . ..-vl I 

jlc. AjaI a oL_jj I Ifl < JJ Jj I A±ft* >Jlj <Ljxll ! ^_fl ^jljlJI ^ J£. 1_J LiAii 

. (N ^ A •• Ram age <3^.) A^jll I J n Vi 1 I ^ji j^ixo l^$ ^c_Lo ^ I j,Vu** I 

ljULuII Aa^LiII Jp^aj ijmjuILi 

: ^_LLo L^.jll.1 J Cj LLJI ji> nfl*i ^“^-1 ^oJI jv-Al 

f # 

. 1 j ~k j I i j fr i-J I (jjj ji 5 jLj)L <J£. l^-iJUa fi ILL j ^ VaJ | J Jjua -N 

. Cj Lu V I A-Luuj -T 

• » • 

^ La^jjU I CjLuV I ( j-fl jj£j A^jlll ^jLj L&L toLuVI _V 

. Ajj LfJ I o Lu V I A_li.uj 
I L_flj^ia Ctfkj <-L^ CJ J j J Li J * Iaj _i 


.oIjjUI j-oj J JJUa _0 
.oljjLil^jlUlu^ 1 ^ 

. Cj LlJ ^ £ Lij j I -A 

. o liiaJ I ^ 6jail I 


.jljjVl LI t.u^ «\ • 





,Ljia l ch-vflj ^j 1iflVI I Jjjj »N N 

, <^jDJ OJk3 jk^_»_4_u Lj^ii I j i aIc. ^ic. 6 j jiJ I _N T 

, tiiiJl ^jijuJ I I -A T 

. Ll>LL] I <_c^L 1 

I JjJLA -I 0 

,(N^A* Ramagej Shannon ii^lil kJijjJiill ^^IJLII ^c. SjjiJI -M 

{jJS ^J-LJL A (_gjlUlfl jk I j4~kl AJ LjJ < LJ I Jji-J I (j-C < U * <1^J-0 f i jji j I ijjSj <j I < t > ^2 J 

■ .A^~i1 | (^ Lill I \ . l^-Lfi 1 .AflAA^ jkjjjjJliJI jjSji (jj£jV i^V-oVI 

(jl VI .iji-'CLo J^lj^i u* LijLLo ujiv Ujj >oi]l (jo j£oo Jjl“ <akjill 

LflJ_U . 11 U~j j .i a K~ jjS I jj ju < i jjSl I tj lUflj »jl~i ■ ■■ ■ SjUGl I jUJ I J^Ijjs ^JjS~J I 

, 1 1 1 > fl **i j*X I ^ > * a*» 11 


Aa-*uVl £j\>* tA J*aSl fjjfril l 


t> 4—Jlc. oljiSji J a-'.'. Sjjls L^Li. oVV-m £Lu| - oVla. 6JC _ j£ol Ail 

Hau I j.J I 1 $ lfl Ci^Aim I ^j] I jjfc L-iflfl l^ia < I ilfl oV U. jllj < ^ m tV I Ija I 

Q~>~ <-3.jI. U J Lj *i /> jLLo j( n*k Ij iCiV^LuJI lUt (jo <Lo(£ OULii ^lljl joa. I 

IjVUJI CjV^Luj jjj jj*ll t-ijiu Jjn." . ..1 I (jo j_laj 5jln-J I at (jiajj j I jjJIj J<~.l I 

(J ~ > 11 Jtj <((jt_iiJI liA u* SdoLo o il iy J tU L$—iV) <—Ajlll Jfji'i ^^ic, SjjUII 

i(<A).jJJLI J t %'i (juolj) (^.\>AouVI I n i <« nl l Jo jU i Jja*o . ^Ic, AjjlS jjSj 

(_f* LfJ iaj^UI Jjljil (jo J i J£l ^>jioiJ l|laaJ Ja'it' i ^^aJI oV^L-uJIj 

. <J JjiJL I <liJ I 


^ AA- 



. (jjll Ljj I ^li 


: {S L La <^jlil J I ( j-fl ^i mjVI ^ LIj^s fdbl Jjj-aj 

/|*.iiQ*ilI jLuA.1 p I <<^^111 Jarkll <^uSj ^jioj ^jJ I jiSl\ L^UJI jjc. 

4_ki <U.j_UJ j> t „Ql \ ^L-uVl <-uwljJj 6 J^aII L^LLl I £-0 (J-alxll I <jjfl ‘ •< _T 

.ii^lSIloGLillO* 

obLUl Uc. L^Lkll iiljj oI pjdukJ I^j JT 

. S^iLJJ <lobco <lj^u <<ldtSJI 

J a^i; ^ill A 1 ^\i 11 oI lj 1»^I <L»jU>VJ L>^UJI Ij^ ^I,wl»>J uL _1 

oV>Uu <^jill Jjqaj 4 *\\U ^jl JjLJu] I Idi A y i mjVI ojJ£. ^iSl lWj 

^Luj ^UaJI JjIS j-Aj .,uy<tlI Ijl^Jj ,<iolS)l ciLjLxlII ! j f jk L&£. Lijj^ ■ ji L^LkJI 
oVlji at . I - iflj^iall 6^4-J - <^kj-LU ^J-L. 6jjU iLolS CjIjLu 

- Lflp oLiiu ^lll oCUlIlj £jl^l jl^ali-ul ^j-6 (^joII fjA US) 

d i^ai-v *n <_jLxj i i o^>~ — an jjlj ^ -..\—. \ i Ujiis^ ^ -»• i~*i 1^-o ^ 

. U-xu <=»jll I iJjq^j <ix4 p Laj (j-lt- 

ij - <^ j1aH £_un otu ^\ oU«ij,ji i 

s l£*^ VI i i fl r. La il l cmIS _ L^UJ I a- 6 1^-iJfc 

d 

*> ^-UI U^Ai 63S ^Jl Ljl^Ij <j^ Ua <bUJI 

Yeo & Flowers <^UK 1 ^ 1 ^^" ^1 ^^iJj 


a I ^Ai..jjgJ I O-II ^^1 oL-ljJI O^uuAjI JAA ..aij jjJcj 

4joJI I ^_Lc 6jji I ojIS _ <^j1a1I 1 a* k~xl oa^ajI ^.ilI _ L>UJI oV>Uu 







^ fl | 4 » ^ T> t I 4 l\l . ..? | i"> a % , yflo ? 4^^111 iJUJl 4. i i fc 1 I ^_fl 1 r,r <^Jil 

dLd wixLLaa J i/\ 4j«i*JU ** n >11 JajjjJSk 0^ ^wUC- A ikTil I ^-k£- L^LkJI 

LuaJ *jAi JjAaI c ii-j y /•. o _^ji, jjjjJS <^jkoiii <J}L_ji 

4 I a -w ~ I I J ] 4 i-^-Til I J LT LliUJI ^-O-l XX • wjlli. L&^AJ 

( J»•*■* 1 4 1-s.Ti.t I dfsl . ■. t ^jLuij LlIu ., lii ,<^>ULI i_jLc. l_i \ yla 

/• , 0 <jjiJLI <jxJI JjjjJS jjSjj jjli Labile. <A3kliI I j-i£. lj 

.^N^AN Rains 

ijj (N^AY) Bourgeais <j Li JlaJJ lia jjJI oLJjjll <£lJ 

fJ W^Lu jIjiL St-Pierre ^.Ul a LI I >. Jj A ,^ ^ 4^j-Ii I J a->~> Sjjill ajLj 

^j-LLo \ * * ^Jj CuL^jj 1 JLjjjJS ^j-a Sjjl jjLA cJjjSjJ Vi CitaaJ CjI^a 

^*^0 <LlLi J ^iJIS Lo^j <( jl fti-*.i*ll <jJ^i=J I 4-oil I Lol aJ-A ^A ■ .Jj <Jj-o 

» O ^ U I (j Lluuj 

_■! V*I <j| (\^AA) Duncan & Widholm j <(\^A£) Stavarek & Rains 

1^*1 a #4afcljj Juni^a 6 JjJ L^AJI iajlio Cell Lilies L^/Lk oV^L-u 

‘C-^iJIj <jjVlj ‘U^b ^- “A aj .Jli^Jlj .JikJI 

. A jjj I jl Ij t £_uJ IJ i I *- t 4 _..j J |j t ^j jj I a la I jj 

I 4-ijyi »*•> _ £jyoll 1 j-A ^^aJ I 4jajaJI - 4 K «til I a^>j 

^AA ■ (<AulI I La^jc. j|) isbjJII <-fljLil ‘LuLHU L'^LkJI CiV^Luu iLoli CjIjLu 

CjIjnUU L^-lA L^-lA I <£,j^i I Oal^ . I ^ i^j vl 1 

jUUV l^la i j^ I OlaUI jau ^ai.uj ^Jj ^ qLal^s ^_fl <_uljj 

oV^L-u 4^a III I 4 ^ 3 la 1 3 4_o_jLil I Cj la LiaJ J Caj .. jjjV I ^_flj . 1-AjlaS^j 4.^-^ I a 11 a^LLo 
J aA L^LkJI oV^Lu ^a <Lua LJ1 Cjlalaai I oj Lo ^■■ I a la 11 .<Jlc <a*jja Co_lA£. L^Lki I 



_ ^^11 ft L-flJ I J I .... ■ — ~ 

^ jaIII jj-lt Sjeli culS jjLkjJI j* otiLj jit I j£ai j£lj >UjLli.I 

JLjjjJS /X . "\Y jit ■**-* JU^“ 

d - , ,,'iV I £j!ja jj - Li'iJJ I oV^Li-u aij 

**/'■• oJ!^ 1 ji Cell suspension culture iikll L}LaJI £jlja j* /♦ • oY ja - 
ji /N . o <( jjUaJI jJIj iJiiillj > Nicotiana sylvestris ji j-jJI£JI £jl> 

• N. Svlvestris ji <ikll LiLaJI £jl> j» /Y . • j >jjVl ji u«jll£)l £jl> 

5jL’>j ^ I -v I I * l , j 1 11 ^4 L£) d i ■-. 1 1 J d I CjV^C-u j j ft > IJ 

j-*j - j>.jjjjj-all jjjl j^ 4»j cr* er* 3 " ‘ jje 1 Cy 

, ^ \ \ A \ Rains jc^ ,jil I J,a> u jil I <la(kll oljLiIl I j-a ell j ji <jUiu-> 

■ ■«"■ (Prakish ■ a\.^ Brassica iuncea jjL-JJ ja otjLi t-iUJul j£a! oij 

I l^ia otjLu Y" Quilt ti.' i-> *d »->-la <JJJ ji < itlg <3jj Y”\ Y • <tljj ja Oajj jill otLjjJI 
\ja ^1 jVu.kL oljUlJI cilj Oj5Sl ■ <iulI clij lj-ii QaIjIj 

^Jl oV^LuJI dL £ja Ik it 1 J.0J jn\i ill Jj5j . JJ J jaj-A I JujjJ£ <JLk <1 aj ‘Lile^y I 

. IjjJa (laJuf ^jl 

^lll oLfla^aJ I (JS ^jA 6jJJ^ oV l^jul otLJl 6 J-A O^jj 

Ijwii <^y^JJLI Ja^t; ^1]I oijLklll o^Jai .JL^.1 ^j^CJ L^-ki . .1 *w*iW f jl^«" ■ -l ^4J . Q i iU jU 
^jl Vj <AjULd ^jA LAjIj I fulfil <jjL^>IaVI oUjuq! I ^jA ^LaJlJI ^ja IjojS 

^JjJLSLjJ Ij <j ji A.^11 LoJ^aj <J^jliJJ I 4 a./> ^A Lull^l ^xil^LuJI 

,(\\\- Jain) 

Poncirus^ ll^II jkol j« Sat yUajl (^^*) Bouharraont d)i£ 

jujIISJI ol>aj Sjj*a^ ol>aj jajSj jj«-^~“ Citrange carrizo «. Irifoliata 



O ljU jJ I ^ I total • LmjV I 


/ \ ^Jt ^gj~l -k~! <1 jj _ Jjfl - <1 ii.iv.-~i. a jl _ I y dt <ia I <£, I jJ> ya ^111 I 

J a 1 11 ) jic. L$ijJ lAj f jIjj.I dJl Jyi Qia-l 1 1 ^lJ I ollLuJI Ojjju -id ■ Jy-a Jj ]yK 
iijlall oliLilJ (j£d-i |J 1 ft* 11 J «/\ >£jjj ^_jjJjjja JLj )yK ^Jc <_ijij> JjJLa-a 

<£ I jj jjji jjJ I jjnjJIdJI < a m~i I O ji'i jjj . J j /• . Yo J^d^l Ja~k> 

, < i '» j* . ~»1111 ^ Lauj _ oL 1 iJ I i^jij 4 1-1 1 

<_Lalll I ^Jl^il o^Lui pj^» * . 4_ajd [J J t jj£, L^LaJ I pV^ Loj <jj(jLoj 

Jjjl fL jJL U.J IdJ Ij ^.JJjjJ ll^lJ I ^jjjl y jl.ll U ^g j l. n ft i [frJn i a~! - 1 1 yi <a_jill J *i"il 

^IjjI p£ljj jij .<jjill <loJI Jj&lj ^jjI y JU jj^jj 

PoncirusJ I JjjsI Ldd. oV^>LuJ <jjl_ua»JI oIjadI 4_JLc. oljj^jii J^l^jlj p-y Jj.nll 

ojj jjjJ I Cil range JI Jjj»I L^La oV^Lm d) j ■*'•'~-» l«m < <ja_jiL I J «->.~l < ■■"■.""■ I1 

. LaJtjU i~i.nl ^Jc. Sjjli l$jid 

ijjli djI oil Li JjaaaJI y Bouharmont) iaUI j£al d)j£ 

J*J d)jj Y_)jJjjja JjjjK y\ . 0 <x ic. t^ylal ^^Id £jijji y° 

, 1 _S_J^!=J I dill yjl\£\ L^La y> jjj ■ " <JUjl 

< a uiiV I I^jji iajli I ija-yj ^Jc. 4j jli L^La oV^Luj uLalll ^ I ^jJC Laa ^jjjj 

^ LuJ (jiJj <obU I i ya JjJt _ lijail - o n yo I Ld-aJI jjji CillLj ^ illij^aa yal 
•*■■■. Lojj) Ij^ja^a ^jV I ^1 Jj id <aj UII Ijl—1~1 < laVil I U^LaJ I oV^Lu yja oil LuJ I 
<aull]l <XolSiJI oil LuJ I Oilld Led I ( l f 1 a ollLiiJ I ^llll <JjLa_a JjS <Jj_jJo Sjl ^Jjljll pLL 
Ljj] (_ 51 ‘iajJjill I j Inal ji 1 j _ i nln jjt _ oVLaJI dll ya JjJ£ «. Li^LaJ I oV^Lu y> 
jl QUalujI ^jj I <jl i nV I <J^>LjJI jl i t iu~ilI ollLu yt iajldJ aal jjSl ySu jij 
J-aj . <JJUtVl <jjJL _ oVLJI ajj* ijaa _ I j 1--^ ■ La jJtj .<Ca-uiiV I J u* 



I <t LkAj I l) J> ~ w 'I ^ _pj I 


6jJ L5 <Lo CjLjLu L^-lA . 4 i >i*tV I j-o ^ya . 4 1 1 Ifl CjV l^. cj Li_A Cxit^ «1AA ■ ■ ulii j 

.<ajlLl J-aaJl yJ \c. 

l$J AjMilwiaJlj AajIaII Jaaj (jIg Sj^UI AjIjj 

<xiuj11»i"JI jl <=±jll\ J A^a <L^a inn uj cJ'n^ L^-la t_a^u ^3lI cjVL=JI <jJ 

; ^Jj La I^jlCloI (j-aj ,<jjlfl Lfl 

f LjaaJI J^A ^jA ^JuijjJSJ 4 -lj-ij 1 . <>-J I <A.i^a ^A jrc_H-o k -N 

I ^a Jt>^ I U>* 1 J LaIj I g.la - 4 1 y r% I <1 Iaj - I I 1 A 4 J <ioL=J I olHLui] ^S-ajV 

. 4 >j.A^ 11 oljjalll ^Jl 

iii^a ^ (Scabrous diminutive Jjla ^1 <xwaj) sd jtHa ^kt _X 

Ja I <J_i «/*> I a <J <LLJI di Lj loi) I jjjSji ‘*~‘ .J aIa! I l jA <JUI 4-a.jlail ^oxulxu^II 

j^Vl f<jjLxM d Lj LJ I <j-a ^JJ-mjLjJj] I ^alt^unlj jUllLujI ^A &? Ia£ 

.CjLJI ^ ujU^I fJ*- i> ^fJ) 

Arabidopsis oLiiJJ L^Lkj **#VI U<>«All ^a [ak"»l ^Jl ^^3 S^ila cJ^ju _T 

. thaliana 


tf* Lfi «A?JJ S^iU SjoJI ^ Ja.jj -1 

^A£ Tal jjt) ^IjuI 4ai jj’o Salmonella lyphimurium 

^fic. - JaaJ ^jiiL Sjjill £u_xy iajj (N^A"\) Ashraf tjujj Jij 

JL)^ >“ CS" 1 -* >* Aa^ill Jjiaj jjJt JV^1_| L <jt^J liuLa ^IjjI llUuj jji . jjiAll jUalll 

<SJ^i Jjia_a j-uLh) <5iC SjI I^ULi j*j oljLlll 

: (j-Jj LoS ajjjai, I oLa.jj 



oljLJI I I i^L^V I- 


J+*ll Jlk21l (jic- i+jJ 


£J-UI 


,,il 

Lolium Derenne 

•>xx 

Dactviis elomerata 

. ,XA 

Aerostis stolonifera 

♦,xx 

A. castellana 

•,NN 

Holcus lanatus 

-,U 

Festuca rubra 

•,VX 

Pucinnellia distans 


Staples &j_^Ijj .. ollLJ I ^yi <*•jllI J«La^J^u.^ij <iljj t jc. Jj.«•»!n~»lI {y> Jjjlj 

. ( N ^ A1) Toenniessen 

A^jLdjiV) {jaxi ^ 4AjLdi Ja&jJ Aojjo^ ^ 

ui Jjtaj ( _ r k. Sjjil l Jjly, ( Ja*V cJjj (jjJI - < _ r L Lui - ^jjJLJLj JjLij 

ik*o jjLa. jSj ^ifc _ 4>faJI vilid 1 Vi m IjJ eljjl . .<JJ Lilli V I ■_!_> ■ —I t-11 jnt ! 

Ja-V Oijj I Jjlll p JJ i ll I ti/laj <<LfJjl )H I Ifla Jji iiia JS jjj Lkjlll Jaaj 

*<.‘** > ' 

JjVi 

jj Vl £ya <]}Lii 00 • • {jA jjSl (jjuillL (IRRI) ^jjll jjVl ijjaj - A 0 « -a pod 
ij£ i_ij^ia ■*••«■" <a^Lil jl* 1 » 11It 4bL« V • *_X ♦ • ^-~v i ujfio 1 .‘L^jill J ‘1 

• JiaJIjiijiiJI ^a 

I^ I>■ ilji ia_>J CJAjljJ LJJU> JJL^-H iJ j oV^LuJI vlitll JjVl p wiil I _lij 

JS <iLaL Ip-uj /jj>o !_,!!« NX. A (EC) ^IL^JI 

<bLn ,J£ oil Li CuiaC.1 Aij .^JxU JjL 1 I ^J| 4 gi> 11 j^_J I a La ^}Ljj - pjj ■ ..IICII 
u* ollLlil iN Jl N ola_)J ijA jjjiLia ^yic. <^_jiLL Sj^U <a_;J 

■ ollLuJI oj-ttl (N) iJ 4j i Ljjjj ijijiU oLiiL (jjSlj (N) 






jaj <1 ^ja iJLJf 4^jXoil V ■*--*- t ^jl I vjLmaVl I oLurfl^hil^ kiLt 

I tj«‘i <Jll)l J^(_^il Jjj <^.jlil Javi ^ If 6jj(j Jjt jl SjjLfl ,*;) ^l LaJj ij. jUI 

(^o Ult tjji l~j|| k I (JI til]j& <la j iirtij (^iil <(o_ A) liDj jfl In^ j 

I JbaaJI (j-« Qjyj elljS ./^Aj /AY <jXuiiH Ul^J j am (jK i Nj- b 

1 “■ ■■*■ Vj ■*•>-> a _ AcIc a 1 V <~» l _ CtlaC. I I J ft--" ,2y> IjJjS I I CjV^LuJI 


■^Vl> oV^Lui j 4 %*J I jl^Al &J*uj in*: ( 0 _ A) JjJLai 




5ii 


V^aJI 

IcjfbJ ' T 

^yU 4ayji ) 

A-13UI 

(XjM.rf-ai 

JiAJI Jay 

JlwJl 


V 

A,r 

r ,• 

IR 28 

VA 

i,r 

V 

IR 2061 - 465 

Ao 

\,v 

S • 

IR 2153 - 26-3 

Xo 

i,r 

N,Y 

IR 2681 - 163 

V\ 

x,r 

* 

Banik Kuning 

\A 

V 

V 

Kalaiata 1 - 24 

Y- 

Ni • 

V 

Kuatik Serai 

A. 

A,. 

',v 

Mala Kuta 

A 

Y,V 

x,r 

Mi Pajang 

AY 

V * 

x.v 

Pulat Daeing 

J t LjjZ 4j*1aL ZjJ+jAJ 

1^1114 oLiLlil 

>*jj — N £m^ < A 

^ t>* juLLi S«lJL ( 1 


.oljLjJl ^ — \ 

\ * * X 11/^ -w lil Jou^ll = ijt ..illI 






c* b LlJ I ^ ijjf I 1 JM UmV I — 


* 0 , 

<_>^1JJ (J-ODU ^_y> 1^-uS ljJ—A Oj0 tn>I I {_yi <N_u, NT j- ">■*' "la. 1 vui.l J~Aj 

Frey <jd l$J I LjL^klJf 4 —jl unVl ^Jj a ■%*>! I 4<l m All 4 jj^lD £—oL^j ^_a 

,(N<\AN 

- J^aJj jjVl (N^AN) Moeljopawiro & Ikehashi Jl*,j <iUj£ 

L>oic JjJjJ I <AjU CjV I jjul Cjj^Joj I^u /jJjh ^Jlo N 0 , Y (£J^-‘** ' ir - iJlx. <-a.jJj 

. (jlo - <LLU> Ci La>j J-i - ia.jlll ^Jo~* n ■ -■-». 

cJL^i !<JUJI jlftil ljlo-w.~ <«.iU I ji*^ JjjVl oViLujj > ilnnl ojliljj 
4 y i .i‘iV I J. a a. T ijljjV I ^Jj <JlSljl ( jjj I (_yal in~i« l ^ CiLiS-Ii.V I 

iLeaf Compartmenlation jljjVL <*-aL^ oIjj^s. <<JUJI OljjSjlI iuLJI 

i> /y • 6-“ u* ciliiOiVI ^1 iiLo^fL 

. ("LA JjJLi) J n Vi l jj) I 

J* »~fc *j <, ^n u -^ J ■ .ii £jli Q^jI JL i i Vt oV^Laii £jjV J l £jjjJI ; (”kA) Jl>^ 

^ ij-a ^kc (j^u iji i<a^Li. OI jj ^ * '" j *- \J i<J i n il I 

. (<jjJj ?iva»J I) 4 ^1 


i-fi 

Gj^il) jaj 

^ fj*4**tt 0*i J-ai 

jijj’vw 

^Udl J*»S 

fkjj4j<dU Cil^ill 

a*i Jtfiil 

Lil*l! jl AJ3U1 

V 

1 

'I 

Y 

IR 4630-22-2-5-1-2 


0 

V 

4 

1R 15324-117-3-2-2 

A 

r 

Y 


IR 10167-129-3-4 

Y 


V 

N 

Nona Bokia 




_ I a Lmj jlJ I <±j jll I 


jl l£“ o|>ai (“l _ A JjAa.) (^jiH (jjliill J-aiJI 

jyi j ■ -*>'■« 11 jj£jj U i — i ■ — ‘ ■*•■ la. J r jl jjVl Jill jlJlj 3 ■ r, l I r" *>LaV I Ifl '1^ 

I 4_ijijl CitUI I ■ 1‘*^' » J-iLsVl 

£-o tjJ>la i_jjujL1j jljjVl ^ £^LaVl jj£jJ (jli . ,^>i.Vl JaIjaJI ^-4 J. CyLuJ (jiaj 
jya ijlili-wV I CjLiill Stlii ijlaj ,ji ^Ajlj La jJkj IjjjLu ^ai aAaj JSlI jtljJI Jjjua 
I jja I jj c All e LiV 1 jl i~i~i I l jA Jl j A liij . <il LaJ I <ajli I j I ^ia I 3° Jii-i (jiVial I a ULI 
J «^-*l <iiJlJI jc-aIjj a Ll5k t_SLiaJI J n'l 11 ^llI i_s 111f>Vlj oViLJI jiIj-limI >1 iti ■*■ 

LaU iiLalc AAj olja>lil jjil ^^LaVl Jj^^aj <Cjjjj j Ifl lilj IjLa. 

jjl (jjJ l^iljjl (^11 Jim (jjJ I £^LaVl i_ 1 1 a i'iihI (jJc L^jjAt ( ji i_ili*^Vl (ju j * i all I 

• I ij-» 

‘-U i i-k Lo<a j jiSu Jil <uAall , 4 1 ^ j V 1 i_naa • -*-» M jjll jj^jj (j j jLij 

^JJU jl^aol 3° 3 1 j «V 1 (_^>» l 4 jLa^ (ji _ JSVl (jJc. _ Alii (^jll jjoVI Ml I 111 I jljjV! 

jiiil l$j*n (ji Jllail 3^1 

(ji lajll I Ji-k' i <i—a (jii.ia.-kll I g-6 lj! ,ji a LiV I jLUl (j Li ,. fkAij La (^Jc. a Ijjj 
<a^UI Ja^U J2\ kjliuoVl ji CjV^LJI (jJc. A Laic. VI <jiiLuj (jJc. yjAlJ j] uAJ jjV I 
jS) jjjSj AiJj ^Ijj oj^jj ulftirtlI dlC J£ jjjj ^ft^lI a i_jLlujV 

\ Yeo & Flowers 1^1 a ia^LJl S 

e-“» 

J jc-aa11 <J^L*uj »-i iwi 0 . . . 3 a jjSl j-oV I Lu j^ ul 15 <jY j 

<J^Luj V £ <*ji^ !^jjl itil I i7»^~ l^Lu ^jjLj <Aj^Lu^ 



ii ^* i IItil (^L^iVl 


JjLu 4-3.jlil (ja f_f < ~l i .ift (ji ■ .j.-vll (ja f. £-lijlj Jajjl l jle. 6 jjls ojtS 

(jc) £-aa]1 "yt <jjLaj]l t_a I ~11 <*»V I J:U J Aaaift y\) !^la)I 4 La iajla t> Z 0 ' 

,(^A. (jj^i(j Epstein 

uJ^ Jxuaill <LuLkIiVI CiLull ijlii ,jc . I ol'n-^J I jl _ (Jj*iml I (jAaJI £jijj 

ij a-v~ ^ <aL* 4 a in Na + /K + Selectivity ^hj! ^Jc 

^^1^ ^'uy A oLi j-Aj - fefrLil u*j ^Lj ^ 

I (J—Aj i<j_jLu ^ lj_i" 4 *■*'1*1 4 j*\j tyjjjyfll oLliflf ^_lc ■ _ ■ a<- 1 ■ All I 

(ja D 4jaJ-mJ-aJjSJ I <li$ 11 (J Jc. ^ulll Jul-a JAj . Dj i B J iA 4j« ~l 

. AABBDD <j*jjIauJI o(aLa]I (jA»j jl)j£^) - £\jaJI I ja jflhjj . Aeeilops squarrosa 
AA<^Ljl I {.I^VL <jjlL» ,‘i» iI ^jJc. py^LijJI OJi* <JU 4_u Lrw Vi I Jjliuaj 

l ln * «Oj1 ulij . D <La jjljj y >jjSJI <1 l$JI Jl 4a. ^.11 tilii Jja (jl jeSkjj jaVl ;bb 
- J«-y* 4ii^l I jiti jc - iljj-LxJU CilliaJI jl • JjiuJLI (jj^JI (jl <La^liwJI CiLuljj)! 

Yeo & Flowers (jc) 4u|II jjIJI ^jj-ujajjill l ji c 

,jj f.^*fc~ill 4> fi^ a < ft hi I 4 .li ft A . (jc JjL V La JjjAjI JJ <il (\^A^) Austin j£jyj 
ulti (ji JiVl Jc CiLa». luui Jjj (J*^ La jJkj JJ < Lmi 

•j jXj klUj (ja y&t otuaJI 4 j-A jjc ,jli laajj .4a.^l I 

k> 4^>Lall ^1 ft-a'i jSSVl ajaxLI ciLL^jJI (ja Thinopvrum bessarabicum jjuj ., |jj» 
tiL±a»l Ja.1 £a Cl La] I Ijj (ja*A d3j .jtftiJI dJj J La . Tfiticum L «»AaJI *ljil 
JjVl Ja^JI <iaUa aaa) t-icLikla u ’n^A oLj gAj|> t Triticum aestivum ^->*1 1 
-fiwl L>* eji ijt aic) ^ftV. jjSl (jli ((jjn.jM.|j£]L 

(ja j^JSJij ^JaAJaaJI j Ui~ii. iI (jj^JI SaliS JjLj ^1 <i^JI jit 0 *a^j1 

.(N ^A^ Yeo & Flowers (jc) <j^(^a 1I «UacVlj S 


\^A- 



_ <^ 1 « 


jjfcAll 

:<JU1I <mxjJJ.I (Jm~l <_JUI jn itill j■! ■*■'• <jSj_jj»VI L j <jl(j a >« 

S-68-l-ll-5jjjll ?taLuj.U. C. Signal j .California Mariout j .Arivat ajjLaull jtlwaVl 
juit a Jj .tif j I J aii u ijAa olj <taLui (_^Aj <( Ujjjj I j»») 22 

o^jj j *» ■ "H ■ 1 j~A Y • • (jj» 41i*l ii\ Composite Cross <_£ja 

Cij^I Jij .A^uiLlq (^jl+ll -klill) J I 61 in i C m IQ < CiLaj jmLuJlII aJJfc 

<lHiL' olj Lull j_Lj <<L»jll J ail ^ic, ajkiill Ijjm£ LIiLim SjmUJLI olj Lull 

a 1~i.il I oLiVjll jit nil I |Jj«r» 1 a In i ..jla «..iioi _ O ^jj lall ajjk i-iil _ I j *■» 

.(\^YV Epstein & Norlyn 

_ UUJI j ia»till * 'j * f - ^' I** - L uj ^ Aill^ jj <j 1 ^ \\A\) Rains j£aj oil IS 

<aJ Ja.jj jlf-a ^jlc. bljjJj ?tljji clljj !<a<jlll J rn.ll •U^Lu. i_flj I YY Laj JCj 

<mJ Cum j I ji-a Jj I «■ Cilia ! jit V • • Jill Iflia ^ i u~ii (c. I^mIm) T 1 J' j ‘ ^ 

OIjjL. O-Iac.jj OmmmI ^ill jjImJI o£jM ajj ell I 'i Jj jSmj e La /\ • £iL*Vl 

.jjjuJI {j* Lfl j.ni n ^liilj guaJI jjuil 


4 ij«a liaja ji <ajiall ji*. f ill jjL IhLu. Jni oLiMiljjJI dll oa-^jl ajj 
LuLu tjl ii l I oV^LuJI Ojf-lal la£ i^jaVl La jam (JaJja fji L^lni*. ^ I» |V UjMU jja 

( ^-lt jj Ami II Jjjj ajja jjjU <Wc <jI juaii ^lj <<a.jli I Lfji Ja-kTi ^^lll jail I J^l JA ^ 
^.Jii Ua J la., h i | . l^i n fci oijjiall j i 11 J^iaaa jmj «<alljkJI <ajJJLI jj oImjVI 

oV^LmJ I jja _ Mi tii l I jalll Jalja <ajlil Jaaj (J le. a jail I jjaau tf L. JmuJI 

.ijjjjUj a3klj t# jljji_uSjl (ji -<iliaJLI 

J^a-ljM ..UljJjLllS ^ <ulL*JI 3-ajlil J m~ J jUtliJI <JJj3 {jC. Jjiolalll Jj^Ij 

,(\^A.) Rainsj <(\^A.j . ,jjji.|jEpstein 




l >*LuVI — ■ 


o(liLull i_y° - j-l«-*ji1 1 Ijj ^Laj ^JJ djLiVI oa> ajj jj <jl ^£JlIL jjj^il ^qj 

jLv il I ^gjg Il^-Jj Jj-0 I (j <A* J i ^ I n IjV I «p J I ( 4 a*_}XL I >J \ I ^lj I 

(J i]l ^^L»Vl Jiiai^. ^ Sjjj^iJI jIImVI (J Jc. jLltVI ^-o iSjjliLj jshall ab-aj Ljjj 

. (\ VV\ Somers <jc) Jj.n-tl I ^y, JiLi <jjlJI ^ fSIjIi 

L>uiJl Jj3 


t>° i‘i»il jbn i ■') jji j*SaJL (Ncl) jIlLu Ja.Ij Lj_j^aJI ^ ia.jj 

J^jlsJI lii J ■-->■ * ^l]l oLiLuil j*»M jaJI jjJSJI jjSjj ^ I >■ ilti%■ 'obll] jjJiiJI 

bjjSkjj Jaxxi I alii I^’i Villi jji \ • * ♦ (< Ujl-k jl 4 l j I <i ) 60jL-u iJLa-i) 

t 'i ^ *111 i jA v j ~y V * • • j"-.» Jj t~».l1 I '■ A d»l. I d i^.*»*i I .-.I'll iill ^ aqII jaJ | 

.(N^AY Devine 

^uui 

i-jli*n AajL*II : Vji 


J A->Ji l^jji <t> > 'll iy ** l~l. LI I ^_fll m3) ^ya jj c. sjjtiaj Taha ^Ls 

: Lai Cilcj Ay a ii^ij ^Jl I ^ nj. ,it~i (j^aj <j] . 13 .jj <ia.jlU 

.Pearl Harbor jjjL* J>uj <Ace ^uA jUii^all L^ltai ^y>j . .buluia. ^Jlluai . \ 

.Prichard jj l.i.ii iy i.t’m-JI L^lfi n I ■ ■ ^a.jl«ll J a-*. JI d U.. .^~«. a !_■ . j-» I _ T 

. Grape j Lo_JI '^\y I ^ ,t >i^»l I I j~ I*!«i ^yj,. I J *-»■ >' ■ j I >. _ T 


: ^Jj LfiS jya 5 Jc. u l ^ il I <gu-» Cij^Jqj 
. jii I kJj^ia ■ ~ ■ -^~ O LjV I jjJ c. Sjji jjS I <^ L J1 J.a.-i.~l I i..ft'u^l I j IS - \ 

i y (jjolil ^ ^ * • ’ jit** il>^) iajJJH jjSjj Sjbj oJl - T 


{j;jl I a I <^jl* Jam! <u 1 


Lain iCtljliill k-ilaJlj J7 jLLJI 'j~i» lI jjj Jjljia —ij-la. ^I JjjjIS 

I I^ j.A j |J 5 I ' i—i \. j\.^ll oljjjllJ) &1 a ojI^j . L4-1 <aLJI SjUI ojljjl 

.I—j 1 maV I i ■» ■ j -4 

jljjVl iS ^*- 0 cr^l tln> oL>ii-* n ojI - t 

* * 

l( ».jliLI > jl^all Ua^uaj JSl jjjllll I 1 a 
t> ^ cA 1 __>ujI (juLuaJJ i_ilwilLi J-lljfJI oljAiilj jjlaJI ojia .1 . 0 

l fl\ . ^11 > <Jji^Q ! L :■!! 11 t lj ■ *J ‘ ' I \A 4 1 li *11 IJ fjjJSJlj ‘ 'J ‘ ^ 

« * \l ,.\ ajjJ j, u">l I ^ya * im‘ i I ^ic. <t % 1 h'i I O f>> I ^jll! u^uy± ^ A-"k l i I 

. I -fl *■ ■ i I L. ,,.J JjLiu Ji 1 °‘ 1 1 La iU Ijkj.li II i ni Ij ^ljumIH iIJ ^.jimLjjal I tj-a 

jJjil jja I * I j~ " jljjl Lajjj ‘ I ; »% >J SjjUl ( V;< . O.j!L I SjLj j_o - A 

^ ^jxo LjjJIj Ij <-ul j]l oLj£.IllIj ■«* -Ktl <ij| jjl A il. -J | 

UjJLa jj H JjjjH jj) Ja.j . .£}LaVl jja <LtlaJL I ^IjjVl jjlG JjjllLij _ V 

^Jc. jj*A fI S1 V ».1 1 ti OiK I ^kjjjjj^aJ! 1 o"hit ja*i 11 

■ < u ^ ' a*.. ^.11 1 <jj(ia . **■. d i jjS I jj n-J I LSj . I j 4j yA ~>J I a 1 ■ ArV | 

Lf3j^2 iuA. <y> Y U 1 " U I u - ^bL«u Liiua TX (\*\AX) Hassan & Desouki ^15 a 5 j 

.i.-k Cul^ - - l^j| Ija. M <X*JjU Cj I jjijilI ^jc. 

■ tlt^J) la^J 4 111 nil I ^ajIaI I _ JJ J Jju _ UAJ . * ■ -.I ■■■"*- Ifkl ^(ijl l a\.vkl( Jj dJ 

,(\ AAA) Hashim j <(>AA*\) j Mahmoud otujijj ^ 

• •ijjjll ^IjjVl ^>Aa i oV^Ltu JJtC. <jJL*J I J n.-a > ^ If Sjjill jjjAjJ 
^Ijjl jjSI - (juj^LVLa, Ljj jaIi ^jll - L. cheesmanii f. minor £jill a«jj 

LA 1401 culi £jill Ha oV^Llu jjj ,<a.jLJl ^LuJ Lvcopersicon ^ ^daJ ) 


X.\ 





_ 4 , 

I'jJc <jloIj Ojlfl CjIjLu Jj-a 4 \ 1 i r\j I LAjjJj C.M.Rick eg. <J^Lu* ^Jfcj LAjJ^I 

j^aJ ^JLuiJI J^wLJL till Jcxa u-^ ^ LftjjLj <jLL o i o <i L, u-a ^ic jj^ ^ 

^jJ I J^aljii! jlj^H * «*“■» ijcJil ^ J-a, <_J(x. ol>^>j oIjLaIH 6 j-A vlul£ 

JUJI otUI ,j-a ulac L^iLxj LoL Ji.j La5k iJaaiJLI alia l ]^a 1 1 ) Oj J ■ ~-»j 
oLiUI O^lLm I j,^ *1 I c LI j * ^ <]}L_JI ^j-A jLu^Lj , halophytes Ha^IaII 

</>* • ^J| ■-■!■ —j jjl jjlj <(_£.lill Jjl'al I ^a_JI e La <jlihi jj£jj ijLj £_o i 

jjJI (JjiaJLI ^4 j-». 'll cLo (Jj^aj Lajac clijl ^JaLaKl I oLiLilI Laj ii 

i<a.jiil >_8 q >la Ci-aTi <bLJIj ^JaLaJall JS ^aj JjJ-a t ji l _yaAj uja. j3j ,/0 • 

<a.L^j jl . Lbl'iia/i ,^jSj jvi I a^ 'ia Ll (Jl i Uto 

Rush & Epstein) I 

LA 1401 _ 4J^Llu 11 &u-A 4 ai.m1 n i a oj£| iiUj wIaj o^ * i > I otjujl^j ^jl VI .. Ijjb 
a jj» ^*1 ( N “VAY) Hassan & Desouki .«JUJI «La.jLail . L. cheesman ii f. minor ^ 

aa.J La^ , Ujlii-vL) LoLS Ltiafi TY ^ju l \a <^ajlaJl llwLuo^ jj^VI OJ& <I^LuuJI 
q l^al ) ,jj 4aml in\ jliSl i~tiK L^l () /ia y a.i t Mahmoud 

<jJalaLJI <\« <=»■ *ii.l >U^ ,jJc £ iSl L. Deruviannm u* 

^jaaaLa ta- Jlj oLLuai) JjOc ^ jjJ I oliVj-il £ jJjw 3 ill] j 

>j . -10 JjjaiS <JL4 jjI I o I oLiUI III L fj Jjjj ( jj] I ‘Lta.jlj) Huil I 

jPhills) (ji>-oLa. »L^e.L-jl (^Aaj Jjxa :Jla 

.(^ < \V^^i 

Jil .L. pennellii j «L. peruvianu m 6^ (^^AV , ) Tal & Shannon j£jjj 

C >* LaJ>lj ~i* fc aj i_sLaJI La^jjj 1 ^ut'i .In-a l^JaLaiaJI 4 -vjLU ^ i .^ 1 . n^. 

I oLx^ 1 A fl > I.> Ac jjil ^Llaj <<JIaJI <a j 1 aU 1 Ag i«njJU hXkC - Jil - 


I *lx^j Jxa Jl i i-MjjJ) 


j^jAA jj’l jCtffcLJI Ja.j aij .^Ljxuilj>JI {yt Jii oLaSj *(jjjL>&l(j <>> 

£jis jl« ^jl ^i ,<UaJil 4 j_lJI ^JoUiIoiI l 4 jah L. chfcesrnanii 

- L. nennellii £I I jSj .^njjlrJI I ^-L>LJrJI JiI jji La^aj 

I <jjo i jlc. I ^Jr. , a( ^»11 ^0 ^j£l . <xiiljjJI &J-A 

P.I.ibLJI Sacher ^j^-uul Lo£ ^ >*>. 111 u^UI ■***•"*-" j'jjVU oejjKl'j 

.<jjjjU ^ <L.^11I ^jJc S^jill <Aaa 1 jAuinS L. pennelli jj-o 124502 

L. pennellii ^jjll j ^JaLJol! IJ lc. (\^YA) Dehar & Tal UI_>=J 3Lul_>J cj ^Jal liDji 
Cy“ (i>0 l _ r LLa T • • O« I,i <a.^L d^Ll« m - - jjLu 4ju&a1 I Cj allI Jjl 

(vSIj3 - ifiyH i/* - «£»>*» JjjjiS 

,^JaLftJalL iijlLo . ia,jil1 i JUj - ^><-uLlj_JI ,~, yiV 

jjj L. pennellii £jiJl Jl (\^AY) ^jL'lj Saranga oLJ_p oa, mj jl Li 

(J Jt Jjj ^jll jj,Vl I J^ill ^ Jjjd JU) ij jSj jl L-ii 

.(jjjVl Ijjb ya J-ijjJJ ^jIaaII <l >i .,-,| 

Aj < L. pimpinellifolium o <JV *-u TY ^^A^ ,') < j Costa j l ~•>■ I cilxi 

oJ>-*-aj JjVl £^>j 1I oV^Li-u i - I qjuj - Ijja^j i L. peruvianura i ya cjV^Lloj 
.P1M - 2350 j <PIM - 1135 j ,PIM - 847 j ,P1M - 85 f?^UI ^ 

.. Lycopersicon w 1 ^ 11 ^I^jI 4> nn i ya <J 5 L 1 *1 N *^1 ^I vli I 

L- esculentum var. HJ^LuJI J* JS ^ i*.jlll J*aj <i-a (N ^A'V) ,',< > !]< Hassan 
olli !L. pimninellifolium ^wa P.l. 365967j <LA 1579 ^^1^1...Jlj j cerasiforme 

4 

; Lu+M J 2 I /'-v~ r, <J [^J I J^ijj I -.Vsl ■ ..11 

L. Pimpinellifolium P.l. 309907, P.l. 365959, P.l. 375937, P.l. 379023, P.l. 379025, 


and P.1.390716. 


ohLjJ I Ijl f <j-LaY ( 


L. hirsutum P.I. 365907 and P.I. 365934. 


L. penjvianim P.I. 306811. 


L. chmielewskii P.I. 379030. 

,L. penjvianim ^ ^ SjjJj <J}Lu (N^A) Anastasio Laf£ 

ji < in esculentum var. cerasiforme £jiJI ^ oViluu iAl^j L. pennellii « , 

L$JS(j it LLJI jjJe Sjji LijjSfj Ijljil ojli jo^VI £jjJI ^y> CER 2022 <taLJI 

■ tly IjjaAS 


Shannon ,ia.j uii ..<a,jlail <j^dI Cojlio ^jc. j£j La JSJ 

^*yg. — i i j Heinz 1350 NYo* Ls ^JoLaJall > .iim jl ^N^AV) 

iuL <=k>UI ^ - L. pennellii j «L. pemviaum j ,L. cheesmanii £ IjjVl 

tx^* o* J>° tr^ 6 <jl ! uM 

N » ' J* . A ^yd LlCkJjJj ^ 5 LttV l ajLlj ■ \ N l-Ajda ^ U lil t ‘ ^ * 1 h.l K fLJ I 

.ftl /J , .<j!aj icjjA ^ '• o U>jii 4 !■ 11*11 ijl-kLU {y> tx^“ 

aij .L. cheesnanii :%* LA 1401 <bLJIj NTo • jjjLt i. a’l^aJI ^ J[y-asJll ^ ^ 

OJ$-} Lajj Jam’l l ^LuiVt J) ktllj 

^L]j . 4_JLid i OI jjSjlJI <_Jc JjjSJ LaC. ‘Ukjll I jjA <ki.ijll I OI jjJkjl)f jjj ItthA. a 

Hassan & Desouki L S_jL*iVI ajlcL _ J-Ai l ai l j>mll 

4iaiLo jjSI I aajb ^jl t>» (N^A*N) ox^b Mahmoud 6jSi ^jllj ^"NAY) 

. L^jla - j-'-* 1 jjaJI «■ LLaJpJI l-»Lw>I ‘LwjIaII 

L. cheesmanii ^ «jJI 1,1* . (N^VA) Phiils jSa - jjjj ..Ljacj 

J*C.... <Lk_}UI Iwu£ljj jcLLaJcJI ^a <t-fc Itth AkC i-u I 4 A ij I<jljj LojIJLa L _jiid 

i j Jjk i L i (\AAY) i^ i it Sacher <aJ| ■ •~» j 1 Laa Lu_^ 5 ...VI *^113 0^3 ^* , * v 



—*L^ i ■■ ■ — ■ 

^jJc. * >.iill y pX't.T, jjiI <jjI i Jl . LaluJI ,\l I > iSi i*~i_i-> t<^aLai] L. nennellii L^ 1 

~ ■la"lt 111 I J^JI cjV!>Lj< iijill Jajkl 

(New Yorker X L. Dennellii ~) X New Yorker 

* 

< 5 jjJoj L*-o <>> ,jjG 

. jit <jdAa v JaJI-t ai I4-1 y <j>jLall eZjL jLiGJ I J * —" jliIoJ I J y 

A ii».a £}Lal laj]-* 11 jl £}LaVl A^V _|jl~- «« ^£jll yJ> VJ-i p La 

^ylj Liji <j~»i (11 JaJLa^l JSSl <Jjea-i _ jaJI pLa <jj Aajj - £iLaVl (jjljj (jV *iUj 

jA^jj Aajj £n~*. tolljjVlj r Y-aV I i. g|~i-^ a ^y, a a i£.n-». ya ^y «OjV J Jjla_L I 
^yt] <_iLi>VL ‘oLjjjj^JIj oLujjSIIj fkjiauiiilj ,‘n_n JI oUjjI 

.(\AA. Rush & Epstein) ^-jj Ktlj 

: ^Jj La ^^_kl I p La *»*■ I ■ ,- i_ A | ^a ij 

.ijj^LI ^yi *>?■ V 0 • • • jsG ^*1 t/V, 0 £llaVI ^y, a j-Lu - \ 

^jjd 6 I^ILxa Jiaj t IjV^o •, 0 j-^-i <j j>.jjjj,ivfclI 4 l»j l jJS jjSk^ * lii _ Y 
•ULfc^l a-* **>?• dyj ‘ofc^’ er* **>?■ ' * l 

• ( \ We a si ) ^- u /jy* (yLLa i "L, V I s Lapajj ^JLj - Y 

oiLui j-LuL <L=»,jiLI Cajlil |>jii~ilI oljU^I (\^A1) Hassan & De.souki ^>^.1 

^ 1 ^ tin . <(\ : N <a. * 1 X 1 ^yya O l aaI Ij (Jj iy ,yi ^-ULaUI 

iai 4 dJJ - ^ y-ki i ^ I O^Lui Y (Jcix-oj - Jju-uJlLI Juj^IL Sc Y * ^ a 1 1 

j a upi j j lOfc^JII <iaL«j» dJj AJU lAJJ |»j , LijAJ l lJ»"i<n~l iia Jjl---^- £_uLaul l _ Y 

ajL^>l (Jjfi^ipul jt ajl j a il i n i<jjUII oLlLu ^ua Ci^a ^'->-1 


. i ilA."Y I <jic. Li 


uj I (jwLwV 1 —-■ - 


0 • u* li-a Jjl-a ni . Lit^uuil Cilju - (j^-aA <a.jlll <lalxa jlia.Lll jij 

ScLA^ I O^La. jjjj liAuij Ci lj Lull oili La Jut A.'. 1 I jiSjul I J >«~ ■ -I . e La /V 0 _ 

£}LeVl J uuf. !_yajAj ■ Lcjltul jjjju Laa ^jill J|jl.a.l L CiluLuIl Cu_jj Lai .OuMuoJI 
CiJl Lai . LaujJJ LfjjJj < i'L~'it I CjLjLu]I ,jjl->~i ^11 J^jJI £tiauu ^Jc L^ailjj ^uH 
Ajlaf. <iic.U SjLj (jJ) (^jl (_jjll _>aVl IjjdaJI 4flUin ^II jOLoVl Ji (JuuUtJI <uiat 
Lijtj iLaju <LajiiI JjULi Cull CjL-UI JJt jliaUI J-s. ... jij ,C^>UI <ajlii |_lLaJuVI 

.j«aj)l £u Cull otjLull Cil^Ia Cjla Cuui jjjLuII 

^a <ja'ill &ju~k l ji * »j*~l I jl.i~ii I ( \ ^A^ J /n > ^lj Hassan <u>ljj 

Jjijj lg_ii i.La-u 4u6Luuu _ ^4-Ju Sjl - Lajj jfihc Luuu jus tljuil CiljjLlI <jJ j 
C^a ^11 CoL-l I &jjk Cl JI •^■ui/jya ^iia \o ^Jl jua/ ;»a (j-lla 0 * jau ja jjLaV I 

. CuJ-a~n.ll ^ul I jaioLaU I ■ a I '■ w. I ja /o • ^£aj 

luaala ^jLau . C.jil Cjlil jafa. jjl~ i _ (N^AT) oi>Uj Mahmoud 

N - : Y <i 4 u\ij {"-l *«a 11 l5kJ I jjiu 

^^11 JjjljjJI J J£-J I jjj oliua <J^>11I f+Jfb ijjulU J* 

Cwjlil Jaal oljlulki JJj JlAfll jl Cruz CU.J ..<jjLilLj 

( Lvcopersicon ^uiaJI jo ^Ijj] 3a^L j> Liuaj <bL«i ^ oljLli^l oialuil) 
.^j I a i . ..{I j LLJ I j I ) aJ !j I ^ t SU . fl Lai I ,* I ) 1 * <oLulI J^Ja O Luu Li5 

:LaJk •LfiJ* I I (J*au (^Jt ijji] I Jjjjju _ jjula. lul I (_>Aju XuAjj 

^jll Ca.^iall jjuuuaVl jaJ) jj>j .. Salinity Threshold JuuaalI <La.>lll — _ \ 

,<ljif»-a a |JAt A~lj Jjl ,*1 » J <iaaJu ,jl CiLlli jiau 


- 


.J^aaJLI (jdilil linear regression ,jiaaJI jlHjVI >Aj .. Slope jljaJVI _ X 

J -w 11 < ■■! 1 jju OkjlLI i c i >i « *> o SjLjll JjLLo 

uji^l J* wjlxuaVl ,ji jLuH ij jn-vt . a jjh I (j_jSLi L>l 

■ oV}UJI J f | <<jjlajll wjLuaaVI ^ fj] ^yi jljjibUj <L)' a .“"U uJL^ll 

| ^jxljj iliUu XX ^ I ■ 1 1 ri ^\ ^ 1.q Bolarin 1 ~h~n■ > 1 jSj 

<a.j_Lall S - -^“ .-.V S “-1 I jlii oJLlSj . Lvcopersicon ^ulaJt (j_o £Jjj1 <—*jj*I 
PE-45 oV^LuJI LfILtj <L. pimpinellifolium (j-a PE-2 <JS--uJI ,j_* <Uuljall *J-* <ji 
. (L, p eruvianum ) PE-16j <(L. hirsutum l PE-43 j <PE - 34 j <(L. pe nnellii ) 

t ji jjjjll o Lu I jl 4 umj (jit <^».jii I Cj IjLul^I jji J-ait I (j-» uaa^UJI dlliAj 

^a yj ^| 4_mj jJjju ^J^Lau \T oLul 4c>^iii (X'XA'X) JonesjjLi^U 
^ ' jU.1 ^ uJu jLkl (ji ^JoLJcJ) (> il^Lui X -j . Lvcopersicon (jolJI 

'.(jji _ LJjLjj <-u^a - Liu] oVSmJI cul^j cr^ 0 ^ *' 

.L. peruvianum ^y> PI 126435 4bLJf 
.L. pennellii ^ LA 716 <bLJI 
.L. esculentum PI 174263 4]31 mJI 

(jj cjLljV i <_iii.2 Qj^ Ll (jill oViLaJi ^j-a jat (jit >—i_>*-iI ^j^al IaS 

,, 11* . L. peruvianum j <L. pimpinellifolium (jjtjjll (j* oil^j J^».j 

LaS -(eijjiI i ) XAL-fiL <jj(ia oVSaJI (J* oluVI I 4 a^ 1LI 4-Laljta ,jl VI 

cills -UjjK ljL t (j# _ JJ jS _ 1A j-w oLiVl <tjjjj otiuJ 

LIS Karlik 1185j .Yusupovskii ^JoLaLII J\ (^^AX') LilAl) Sinel’nikova aaj 

(ja / • , A0 (jit (^j -'-^- J ( J-I >i n (Jj K . a (jj ^XX 6j(jit IaAjjJj Cuu I 2u ~w '(jjjijlia 


x.v 


jjll I ^UgV I - 


Cijfl-u«il jij j^Il, u^U <'/ \ ♦ • o* I* oluj 

^j^V) 1 u.si VL *^La Lo^jjj Ift^.Ttiw JJU *LajtLa 

. Ufj cucr^ * 

oiaJjll oIjjSjoII <t^<jJJJ j^G ^" Beltagy Jij 

<LoL»_a jjl Ijjaj Ati> i ill b (JikJlj <j> U(.tJnll ciLLj i jIjjlj im ( ji 

<bj|3fJI elj&Vl (jj JS !jk ai^V b^b* Lf* <io^Xt SjLtj CiJ.l'fcl «Li1IjJI iajill 
otlu l ji jUJI jA jj 4jLj <j i j|j L~ !»*■■• jtLI«UII oLiUJ b 
ij^If ^jl,ii.ill < i« ■ ■ Lll Luj <Jij (jl jjJ! l jj-ti.LJI I jij .^-iLiinlI 

•Ml 

(j* tJllual Jjc » *jI -«• I jjjjJ _ (\^AA) I'i^y Ll t El - Saeid <-xuljJ 

tjk. <a.>Ulj ^ylLUjt JS jJTa (jjj JL <-ta>>4 JaLjjl . pJoLJ&II 

jj*itlll 4 jLj jjij ij»4 jjVL iLUll CiJI La£ .jUjVlj jljjVl Jajim Aitn* jjjt loULiJjl 

cA(1 N ^AA /;^ 1 1 El - Saeid j J «.oLjLuJI ^Jc. <4^1*11 ^1 ■ Al I 

. LujJJI jic. <£Lut ^jiij 

oLjlmll ciU^Alil Ijaj jS El - Beltagy & Hall j(£j 

> a j > Jal ijr ajjJ I (Jjill j .4 (jj i'na oLjLj ~ ■ ^-y La jit jljJVl JaiLuij Jajut fjAj 

4jLj AI J».j (jJJ <1x1*11 OJl A»_»~* liajJa^lL jjiiaJI jxtj Inxn J ^Jitu J Ij n~i 1.11 

• Jb^ 1 Ctljlall oIjaiJ! Ja JS ^ 

LjjjjS t jij (jjjiiijU oLlLl)i <juxjl.i,tti-k j^j-4 I j^l.j oLuljJI dlt •4Sb 

jl <La>jJII SjLjS) <jjill ^4 eLall l^xoLxaial ^ULj ^^jjl »_fl^ >LaJI ^ jUJI ^lajl ^L. 

Jia . <J < ->7J I oLS^ll jl ijj^LSVI ^IjA'ii.il t jjxa.LJI ^1 ijlj ^jl jij .^ilill 

.(j-txSjV I Itlil jxti (J n_-> 1 ^Jc, oil LJI 4 jji 11 Vi ji . .‘i^AxiVI 


■ J * I f-- 

l«3jj .<■■>n»‘&U £jl j-a ( ji La^iLI J »■- ■ ^Jc 6 j Jill i_il Vi j^U CiVjLa-o Ci_>a. jjj 
(jlij ./, o jJk <^ ...i Vl £jlj* ^l*-lall ^il jj J-uoii <jli ,,p Wo} Fillippone J 
Linsmaier & <3 jj ^k. Lj^j j^LLaUI ^ » oliii ^ '’explants" jj i*a.Lll 

Lili. tt ^Ai ji >a*» ■ >%ll 3^j ' BA^$ iIBA LfJI *■ q» . ai ,Skoog 

<_uIjj ola^I-kI jjjjLj jj Laa 1 jl l~A.V I ijljj ( jjt Ljj ST jju Lj^laIj I 

. J ^le. 6 J Jill La^jjj 

vJlIuo (ji ik>UI Jjiaj jjJt Sjjill SjLjJ {y> (>^AY) ,'h aIi Bourgeais idljS 
JiJI «—a j-aJI 6 jjJt»Aj SjLj ijj^o ^jJc. .St - Pierre jau duLu ^JaLJall 

I oluaj 1^-J-lJj■ <~ill Jjj^jK jy# S Jj l_jLo C)IjjSjj jjJt <_<* lijju oHu ^JJ jjiLlI 
JjaJI ^la. Jaau ^ Sjjill ^ SjLjll Cjj n* i ii I JJj , Jjj jJia N • * jl Yo 

^jLuu jjt ^Lull ^ajJI i ji iiiL-ol SjLj <jl jul^JI Jjk^ll {jj ^laj iiua. ItXjlMI 

Lai _ 4 -v . ...VI £j|jl . <xuljjJI 63-4 ji ,j q3a.L]l ^ . - I JJj . jjjl l^H jjJ jtiil jjS_p 
giuu Lo^j «(S_)ja.Vl O L-a Y , llj ^ n t l l ellj jjJ Liu) jjliji nil ( j_a_jJaJI gjinil I 

oLLill jl Jjja. <ja tjjSlil 

oljl iltL 4 llf- I_iJjlll Jg I njl 4 \lA a oLujjL <a t jill |J ftolllA. -laj^l <Jjla_a 

fli . .(j-^-J-o -Iojujj juuilll oIjl i~ukI <j]l <»la. Lujj electrophoresis Juoill 

tjfj <Jb^* *LuiIjJj (\^AY) Zamir & Tal 

L3 LoS _ Ija^j : I 4 J I L. nennellii I ^^ 1 ]lj <<a^LoU 4 , -.1. ..--.I I - U. 1 .-,3»1 1 

tvjJj (juLuaJI (jj jLoSljjj |kjj4>ua]lj ^jj] ji - Joi {y> Ux)*- 0 

< nm aJ (jjlill O* ^ V Jjiajjj .^.jlill (jj Lfca j£\ 

■J-uajl I (jut I ^JaLoJall oL«j-l-uj^jj^ t> lA **-!**) ^jj] 

erbi' 1 u^b-alal (jJt (jjiS Jjitj olj <4J^ ^ i-«^*jll jial ..(jiLj^ill 

(jj uiAv U^*AX“J ‘ Ui. »4 ^lj (\J44l4-all 


oljLkJ I .*^1 1 ^ U.V I - 


Aa^LJI (Jaaj ^ic »jjUl 4iljj : . \ajIj 


La^HI J «-»■" jJc 6jjil I 51!^ ojjaI ^jJ I _ <kklI oLuuI 1 I 
^S-a I -UL4 .. djj £_aj < ( jJ L^>| jjjCj OI j oLtaa Ij it 1 <u^ ^iirt Ig-i I jjJc - |v LI aLI I 
L. LA 1401 ibLJI I Lo.Or LJI jjuY I JLia.YI <a*aJI .*11~J 1 Vi ,^I 

■ . l^'.W I ^Vl ■ .ILi ^l^AN Rush & Epstein) l$J cheesmanii f. minor 

j-... LaSj .{l^AYHassan & Desouki) J£ JaJ iJlill JuaJI < anvil 

*~ Lflhll J'-^'I cjY^Im ^ ^ ^AY) Sacher oLuwljj ci^^jl aia . .4 jLu 

(New Yorker X L. pennelli il X New Yorker 


jjjjjVl <j-e Jjjtj La.jii.1 JjaaaJ (jpJt Sjjiil <L-o (ji v 11 J^jjl LuljjJI ^jl 

.•LiLol <Sj>iaJ Ujo JtUlij 


AajL*!l Jaaj j^lc Sjjill A«_yL rlAlli 

£jiJlj pJaLai&JI j-o JS LajiLI <JL4 jjJL I jJji-J <jj LLa jj 

: L» _ Lv.jXaU ^jlil I L cheesmanii I 

‘U^aj.AaJ I j jJlujVI ,'yLa. j >Lu] I ^y> oLLlJI (jr A AjLij l a j |K OJ - N 

^jj]\ ^A Laa _)i~*^ p- LI r, U 1 | ^a ajlijJ! eit 1 " 11 < 6 ^aJi 

. LujlL I a jLjj IjjIj <jjxoV i ^j-~l »-.V I jSSl Pro line t ‘»jJ » >j ^ *»■ -VI ^A^LaJI _ Y 

aspartic dfajli-i.ul ^ij aV I 4 _|Jkal^JI jjSjj I <s .<o Ij a jLlj d]j^ ■"•* '~- _ Y 
. /j I . t.J I I Jut l jJ (S_}^ I Ij ^JoLaiaJ I Q^u 01 a Yl I XX J 4j| Yl (La._jil I ftjLlj 

■ jLaJI l jj <iKJ I LulJJI <LtluaJI jljll <mj ^ a J ■ ^ ajLj La^ill SjLj ■*■ I - -*• _ £ 


jl tijjiu >>tjj (jl ,j>J (Jy> oLaS (£_>JI 1 jlJ_)L> O-aSIjj - 0 

(jljj! S- S m il ililj vtjda-i Lajjj iJj■ sjI ( Jya a.n i nil I oLa^lx. <uJc jJaj 



, I 


, (N'W'V Rush & Epstein) VF 36 ^L-uJI > i’mall 

jillj fJaUyi ■ j^ia. ^ UfLmlj * - (1^A\) Rush & Epstein iaj l«£ 

{yi oLaS ■-■■-■»*« I £_fill jfia. J\ - L cheesmanii ^a LA 1401 <J^LJIjWaltei 

■-.!«»* ■ ■•! jjlll iaflil CiljjSjj (jji (fl jj-i ^JaLJoJI Q.A~iaI La_o j jjSj jjSl ^nfujjL^ jjJ I 

JjjflS ^iL * t 3 ^|JI * j * \ ^a) 4^1^ i<uiljjll 6if 

olj-aill ^1 jTulj ‘(J>« ^ * * - 0 *) ***0^1 olj^jill ‘(ffjijua 

Jliiil ^jlS Ulu - ^ LI a LI I ^J( JjluI Llx jjjSj _>jSi ^>ja 4 j) i <*»t1 ejl-Li ) S> (fjjll j-fill 
Ja-a - luja. - fj-UjualI Ja. JJj . Uj. I-t n <i^u&all olj-aill ^1 jjiaJI ,ja ffJujLf-JI 

.^JaLJcJI jjj clli <hiSz*J fJ L&i j j .(fjill £fill ^ fjxujLf-JI 

aajj ,^L I aLI I lujllue**! L cheemanii l ‘k ibLJI aif (3'\A'\) Rush ,jjU aij 

uU^u cr** u^l J >“ u^J ^ jj^V* J-* £,^1 u< 

jljjVl ^1 <ii^j £fill <a-ala! (fill j» ^>i» J1 j*j <<iljji (kSljj 

i—i^ju la 3 - 4 J - IJ "»* <ii«fl jjSlal jSjj itia. *j» LI-LII ^j-a jiSl oVjjuaj 

.Compartmentation ^juL 

<> 4 jI * 11 \1 aa * jj^l LA 1401 <l^La-ul I ijjh* ^ L jijjii <AjL-oJI olulj-dl culS 
Hassan &) l^all ajLLVI ■*■»■ - ■■ _ ^c. > a I oluljj i^LIj ! L^_i cujfi ^ill ^JolaUI ■ * I > ■ -»* I 
ai* cutS iua. ;dli oaa^jt _ (^AA Mahmoudj ^“VAY Desouki 

..iillj <j-a jai._)lljj < l$_k CP iti (jjil ^JjlnLJI i, tl i n->l ^j-a Lajlnll * ■ ■ ■■!-- jjSil <]^LuJI 

^l^LuJI aj -4 ^N^A”\) Mahmoud Jjjli Ujiti .. L^_» j^^LaVl IjH L->*< jii~n ^ 1 a 

Mljuil ni-> i ■ —fl < mil) I '^j ■ a~. . — 11 . ^^jkjLua.1 <aajlaiJ ^ ‘■ ■•I "'•■ 3 SI Cu(S I) 

4j^JI il^Lutl jljjl jl Ij4aj ..(<* 3*11 bt n- a ' i jjSl ,jtS (fill) (fjtSjlj (<ajlail 
ij^JSIIj fJJJjuttlI CjLjjI jj* (j-ltl oljaSjJ yJt Ojlal (f^ISjl ., Aluail j 

(Jjjl _ dliS - (jlS (fill ■(_>“^l > inst il ijjljjl jj-a (Jil ^.jjU-uLj 3 d I (jfj| ( 3 * olj-iSjjj 



olalxiJI J^jjl (JmLmjV^ —— 


, A^jii I c_flj >Ia »■ U^la I Succulence Ljj ~-- 

~j ■ 'j ■ ■"! I jjl jjJt L. pennellii jj-lt oj_>xI ( jill oLmJjjJI J jimj j 

■ *■-*-»■ I La_i iijLLa I 1$ it ^xuili^jlt Jjijj JSj Laiij i<Lx^ill >Ja i"i3»*i <GLjLu jailjjj 

,']y il JL> iTlui I O Li lull SoliS 1 **'« jjJJ kill j Lajjj I t_i(jC. L4(>la 

, ( \ A Ai Tal (jc.^ <U L*J 1 <a.^il I i_i t > ia -J) 1 ■' ■ I ^ I (joLaaialj ^.ji. ^iaI I 

4_xjll I v jj^ la ■~’*^~ - iuLJl <a-><uV 1 I olijjbll ^ikil jjijlll jj I jAjjj 

JvijJ^i J Sacher oLmiIjJ .ill j (J -Ic Jjj Lai i <_s. j I aJj o L Li]I 6ajlLaj Jqjjjj V - <j]IjlII 
^jJI {y> P.I. 246502 <bLJL New Yorker jaLLJoJI >_iluo jjjlkLJI jjjli jjj .^AAY) 
•, \ ) <^jil 1 u i ^ y lo Ciaj I *j * ** u 1J 5^I Le° ** l Li 6xijj ^J^L-u^ i ^ pennellii I 

JLx-a JJ-XJ <j-ulj,i]l 6it o^fiol Jtj . SjjltJI I—aJjioJ I jY>» 

u_t UaTfcl I iyA ^1 a^j 1 O-i li I 4X1 jjJ I O V jL--j i jA 4_x^il 1 J A^. i ^Jc 6 j ill 1 ^ya ^ i -i I j 
a ilaial 5 i ii..ilI aj-ii]L _ |_K‘ - Uojjja 6 x ^111 i— j 9 > la Cixj jxill ^jlij ^ jLxil I 

03J j -- I jjJ£ SjjiJI , 2 ^X 1 JaLjjl ^ I Xx 3-1 Uijj loiaLUl jljjij f-j-ij j ■ ■**! 1 ^iljj 

aXA ^ CiLUlaiJI jljjla JjJj>l£JI jl O* (S^ ^ ^ 

oLiUI jljjLi ,j y iV) 5 11 ni 42 Li f-J-J J ^ |-~ 1 11 « iU~'~l < m.i'il I 5 j-ii] 1 J L iajj . v_ a 9 y ]j] I 

1 —fl < yiail 6 jai jjt . iiijijl flj jljjLj 5j 11.11 ^jl 5 j-a 111 i_4jjJo]| ■*■-«■ i <xalill 

■ jjjjbLl 51a iJA 1 il I olaill Sjjia a jLj c. 5 i<-»i-ail I 6 m JI JJjj ,5jjL*J( 

ai* ui ixjllI Jxaa uic. SjjiJI (\AAY) Sacher J im-ljj olu xaj 

5jj5 ( jj| aJ^j i‘i4jI jl» liml |> ilrin ijjiJI jjJj l-Ajjji ,jli CiV^lxoll 

jUil ^jijj 5 il 1 ajll I SjLjJI J A-y~ l jlc. 5-v I niV I 


‘ a'i. .xll 1 E6203 4jk^Lckl] ■■ I ■ a-- ] I -l H a LI I .- a‘i. .x (' L -- 1 1 111 i»ll A 

ajLj j-a . <j| ixjllI 1 j<a 5 At*L7an cjLjxuxe ^ \ AAA Hashim) Edkawy 



_ >i>Mj lujiil 


11 * 4^1 .(jia'i.^tll Jjia. !J* Ja. - ia.^lil 

jjjLil liiAa. <a-mjy I ^ jt'n^ ll ' al~ > l I JiUVI 

t ft til a 4 ft (jljjVlj (j ltau J) 4^4 t> r ^ 1 * 

^jjj| 4 u.iaj Edkawy >. .I JoJl^ ,,<^^111 ajLj £-03 «oLijj xalo 

0 ^ ^ ^jj^>*-allj fjxiJtSIl ^jjjI f<^i.ujVl JS ^ ^jjJj^aJIj ^jxmjIjjJI 

<] L> I ^-uu-u^J I ^jajV I IS jifl ., j+ iSJ I I Lj I , E 6203 ^ju L-u^I I I 

jUVljol^l jj-i Jil jAjj ij^jaJ! t ji _ jjSl Jj _ Ht ioLiJI 
4^.jlil ,jji 4jJl*JI oLj~ii 11 II Cuall - fjliLl v, ftimlI ^ft Lu ^-iUuaJI v ftii^ll 4 ft 

j>iaJI 4 ft JJI ■ nil oLjltiiX OjIS Lajjj - Jj-to JjjjJS 4fii-a ^ 0 • ^ 

,(i \^AA ^^ > 11 f Hashim) fjltll >_t V 1 ^j'jjVl4ft4fkb 

Ja-fcl a j J IS oV^Lmj _ <_J LjlI I <^jlLI i_fl § >la - ^JaLoJoJ I <jjLLoJjj 

L. pcruvianum ^ < L. cheesmanii j <L. pennellii ij-“ (JS <r^UI 

Ojii Jjirfll I 4 f)j 414 gj (jl ^j-i-Li ..^JaL&Joll ^_UJ Lfri.i .1 JjV i ^J-t^JI Cj lj LljJ 

■ L$J 4xm 1 I <I *>I I O^iLuJI 4 ft L^Lo 4 fltl 4^^111 J n-h-lj I J) LLu-iij jljjl 4 ft 

^JaLaU) J^jV t JiaJ I oIjL^J 4-&,j 1I.I J n-toj 4 f_lll - 4 j_>JI jjl .ia.j Lai 

4.. ian' i 4 ^al t-v'i L jjJSiI (jjjl (j-« l^tljjl [_gj'i-kn 1 _^aH-k'iL ojxaj _ L. nennellii ^_<_Ul » 

■ n~^ l I ja-iat a j r >1 1 i 8 ‘u rti 4jj LLo ^jjjV I ^J“ a ‘ ^jjct (jit 11 <iT I * 4 flj a 

/(jltu-JI 4 ft 4 fJI 4tLaJI sjLLI JoLjjI jj-ixi <iUjS 

4 l 3 _>llj Saranga) jljjVI jjSjjj itLaJI SjLLI ^JLai JoLjjlj 

SjLiyi o*j j ■■ ..u>lil »_5jjJa) 4a-ojjJ.I otjLiill 4 fi Proline ■ •■ ~ ijc-j 

4ji ^ (\W) Rush & Epslein »Ja.j lo 4 flj 
V- 'i (NAA*) Katz & Tal ^It jtj 

4 ft L. peruvianum (S ^1\ ^lj 4jjUlJI ^LUI jljj] ^ IjJt 





(£j liit a jjl jlla-UI Jajj ji ^jj 4 ><-cJI JL >^ ylc. (jjjaj ^ » h^o ollu 

11 ■ j»' jie. _ JIjjl ijjl-^xJI «_|LuaVL L..aUJI ^jJKJI <J>..all ji - (J «jjlrtll I 

U, lljlu )jl$j njjill ^jill <a_uu1 jjJ lu ji£l <a> jJj i- ^jjJ^xill iljjjK SjLjJ 
(j* ^SIjj .<j.mli i— i< > )*) l| ■-*)«' ££ii) <U*I CibLull jj _ 6jlt _ liida^ 

LI .Lll Sj^lj <b>jtLi i’ul 1 ytll lf_JJ i_tli <~>l <ilj ( jl ^tiill 4~^.| n'll 

£jil| ^ . 043H t* " 0*0^1 ji ijdiljj t/ jxaVl (jA*UJI of ^ j 

. flUlI !ji Lu jjSI <a>jjj I 

: "U^lj 

LA1401 <bLuJI £« Walter fJaLDI t.t»m fit (^A>) Rush& Epstein 
<<L>jLlA.VI ~ l ‘.“M~‘tlj JjVl (joluJI Ur.^j <L. cheesmanii f. minor ^j-JI £^11 

JiaJI I jj) {jA UA'lil J43 .fJaLaJall > j 11 n ^j| JjV I iJUJI JiaJ (3 

Ifj^al >■ ■ ‘<-i.jJll J«>‘i ( jJc. 6jjl)f ill It <a*jj ^jlc. Cul^ O^fcLut JjVl jJLij]l 

t La <Lki111 )j ■* oluaj 1L1.AU JJIuj U -. ) ^ja £C^)L ijLuJI ^ja Vjirt'tn ovr.lj <fLLJI 

.'/V. Jl J^ll 

J^aJI jji ijjLila oV^L- jjJt. . idJjS _ (> *\A~t) Hassan & Desouki J-^eu. 

■ W 1 nil 0 jJ I LbLJI ft ij Peto 86 ^iaLoioJi ■ u£ Jb^ 1 cfitiJJ 

I J oti Jjjli oV^Lui l jlc. UAjI (^AY) Sacher Le£ 

on jjitll a*j fi»LUI (jtjVi juitU jutill J^JI <jj» 

jkjjj Lu £^A~ij 3 .L. pennellii £jiil P.I. 246502 <bLJIj New Yorker flaLJJI 
<1^3^ - (jV I ^Jl _ Jjuj jJ _ ijJjAj] Lfj a J c Iaj . <^.jiil J rt-fcll iujlJI oVjLu fj] 

■Jb^ 1 (x*^ 1 



{fj} I * <J^I I I 


Ojjlilt 


C. melo ^v» <JbLuuj Ulua uJO^b Shannon ^li 

ch* uJ^d '(&*?■ IjIj *i^ - tr 3 ^® uU^> (j* £.j3iJ ‘jjV^ 

^_Lt LSI . \ : T Lijljio <LjVjj <,tiu‘n f^xuiLjjoll jjjjJSj *j ■ jjjjJS iojJLi-o 

ctLJI l^i Cul^ < <_ij-t-taJ I ujQjjia Ca^J 4-lLoj <C-jj-o oljjLJl J^aj 

<^jli I oj I jjj , IjL T, T- jl < N, V_ jj t ♦ } T« I 4.U* lA j_1jj ^ I ■-> JJUo ft I 

S^xLkJL I oV^ Lm iI Ij oq L^V I ^jjj 5 joj£ oli^^l ^jSJj ^J| <_J Ixl I 

. oBjjJg O^i JAaJ I IfSljjL djjSj fCiUjVI LftjjJj djji 

^I^jI imft> ^>-o u^/^u ^-j.i.«j (N^AAJ Anstasio ^ ri'vI <±^L 

. I4I0 ^ jSii iojlio fjjijLj jJj ,<a^lll iojlil Cucumis ^ 

jl<i« 

EC ^j-o) <a^UI {ja <*iui jjjIj (N^A^) J<^nes ^jj 

-tsijjjl C x 1 ^ 0 ijloill oil 1 irftl <1 oj jy o ^lU 

. i j * EC Jjfc ^lin >11 J^UUkl lj » EC JoC. 6jjU I J[jJo - OB I j ■ ^ I Jfti 1 


^ j*S^ <^>UI J-aaJi ajjaJI <ii-a <jl ( \^ • ) Pierce & Wehner jSjj^ 

.sa 3-jJI JaL i^jlo 4-ii 

0-411 

SjjiJI *-.»^ ^ - Empire t _>iaiJI LL~o ^dLj <jja oU>Li.l ^jL. (^A.) Shannon jat. 

<*^>111 J*aJ (jJL ijjS jaSi <aii oViLai J> (> iia.UI u^HJ - 

■ , 1 -v~W I "yu Jj^aj 4a.<-il 1 ^ f-l ^| ‘(^L-oVl ■ • —11 

gaLtiJI 'J>*<~‘~> i <xuuJLj ^jjall I 



otiLuJi ji 1 I J w a a II I ..*f I ^ L^V I 


Jyi <J^L-i N\o oLiitlkl (\“VAl) Shannon & McCreight jaj . -ujk\ 

J^AJ Oj^Jo oU^LtkVI Lf ic- Jjjj - i^jlLI J-n-ATi ijwliJI I*i_|-h ^_ya - I 

w-flj^Ja OaJ ■ ! l‘J I j a \11 ^k 4 a ■ ^-11 i;lt~il I " fl * ■■ jkkl jij 4 ijla^JI ijI u<iV I 


J^aJl 

<a>jill <LajULfl ^ic. cu_>a.l - (\^AV) Wannamaker & Pike .-.Ijl ■■ ^ I .-.-v ..Aji 
jaiaII ijjUlj .oLaaVI SjjiJI (Jaj <ii!c jAjt. - J 1/1 it I ij 111 si I 4.,...-^ 


LoAl I 4 -v J 1 aIT 4 j h I .. ft I ‘ A IajUiV I ^A>UI 

«<^UI i> £JLXJ* ^ ^k*-> o^Ai 


Cul^J tiijJll I^ya <fcti ~i r oLljlim 

1 tf jJI .Texas Grano 1015 Y ■ a'.-^l l Ij*. 


* 




£ 



^ 4*j2» 

(uUI ) 4U*jil! M$bjll yaii J*m > Hjf 

CiULU) (ji LiliaJI J^aj t-Ljjju 
yt kJliaJ oULJI JuiaaJ (^^iuJI ji) v-itLj 

t'->- oLull e LLi Jjj! jjSl i„ |IU~IJ V ■■ ttij»~]Li j i^»li 11 jl lXjjJuJI 

Myers ,Jc.) L.AjVl ^ji jli C i-iir. jjjall Hy> Jut 

«<j j 1» ]I iiLuJ.1 ^ ^j iijOa. Jili _ LJlc. _ lillj . ^^A”\ ,Jj_>Lij 

. Cryptobiosis ^u>Li «i«■ a ■ ^ j“ ^^lll jjljDI elij j ^ j iaiVI JaL?i JI 
^Jj-aU (I (jli .. lilj !jj»«-kil I Jjj (Jrtflij _ Sjlc _ jjkl^LlI lilt Joojjjj 

Quisenberry ^Jcj 

J-ajJI (jj£» (jI 1 ,<—(liaJI J"-v~1 1 I jl ^Juj*lll (jli ,. LjliLLlJ 

.^jUoIa) Jji<-»-» n £- lUjV Li (5 ^jLlII 

^Drought Resistance i*jlL> - IU.^^ JL*IuJ eLLJI 

.Drought Tolerane .-JLill Jn-Lij (Drought Avoidance ■ t U--.l l . .".■o : <j 

^-Ck£- bjji ni 5_Laj bjjA { jt IfjLa* bjjJ JLoSI ^Jc. oLjLuJI bjui L_iLi]I ■ ■ V^'n 
• *("»! I oljLii) (j-* IX® L£ (S^ijia <,1.1 AjV I <ij!ajj| 



I ^^IjjJI I ^L-VI 


L^la^gjl <j-a 4j>JkajI! JA* ^Jc Ifljjji ^11 la] CjLjLxIII 

.il&ll ^i-^G .<jjj^ jJlc jaaJI Lfl 1 <va/» ^Jj Lo^j i (Desication) 

oLuJI > La| .cUJ <j-oL^a_uil (Jjica £ jLi^j Lalj t^cJlJI ^JuAJlL CjLlJI Lai 

jL ^i.uj ^ill jviiilj oLuJI L»^LkJ ^1 ^ l J>LA ^y ^c_sLft^JJ 

Hasegawaj < N AV^ Parsons Laj^uj -(Cell expansion)/(cell turger) 

,(N*\A£ 


i jjj - kj UaJ I k_ijj_U Q'kl - I e UJ I J J*j >j I ’.ail I <iaaV Ijiii j 

Jjirt't 1 lj ^ ->-jtj^I I Jj - —- I I ._)L ua, CjVjIjlo jjj >flJ I klLt jj U ..oiUaJJ oULiill 

La£ <^jl I 

W = mV E () 

: ,jl 

• LfW^ 1 =W 

• oLuJLi culi =m 

. Crop Transpiration ^^UJI =T 

. Potential Evnpntrnnxpimtinn .11 jf.<.l I -f.llj I I I = E 0 

■ J J ‘ n jjUlxAll jillllj ^ a jI3 I ijJi j <E a <,ft iftj Li T ■OujLI I Jlj^Luul (jiiuj 

" ^Jloil ibUdli j >rifl ^1 ..iWI Jj.11 Ll 

EY =E a x WUE x HI 

; o| ‘i" 


. (^jl i <1 i t VI |jjiaa 11 — EY 



J Ljjj jV I I j I 


Sdzkj JjILa SjjaaJLI *111 Water Use efficiency *UI JLjlL-J S*U£ = WlJE 

.I ii S jLU {j* ujj 


.(\^A^ Blum jc.) jL^aJI JJj = HI 


<JUil <J-<iaJi < ki^tLa i j£. ObLtllI ^iU>lI iJ-oa-J iw»la. * .. Ij-A 

.^jLJI J <<->&] I ^A ((j \ i ti ft Llq 


CjIjLlISI uflliall JjOj Ajuxb 

r.i'i^’l <xuu]Li <1 A~k~ij ^JLLJI ^jJLa. ijjj j j > a j] I _ I‘it 11 ill LoS - ^.u~ i 

cDrought Escape 4ia oiLiVI J}Ui Lj dio®-* <01 .. Drought Avoidance ■ i la-^l l 

« Xerophytic Characteristics <jjlobLill jojLai# ^ Ulj 

. <Lj Ij-v . s->\ I Lfrlm t ji Ltj^iaj r- Lu I 

iJ-oSj j i ri1 1 uic oLaIII jj j-i Jim ijLi o^LtV I ■*■ 

JjlaJu i iji .i (ji JAHJ jAjHJ - IjjOa-a LJU. t jjSj Ujai obLill 

«<jjjll (j-< Ijj> obLJI JUalMiH i.Iojj IjjjLJ \ . i 

.<jjl Jt n->| l JjlaLiM ^ IjjjS idJj JJkluuj . .i_5LiaJI iJijjJaJ (jl Jji L^jLljx 6JJj 


^JL>)^ I i —i I fji > a Lft.=>J J ,jjii cA^iYI jjl - i jlijS 

Clarke & Townley- ^t) uilLJI J>ki Jai 1jS-La ^ i l.^iW I ^L»-j 

LaLu tfia Cil«~i j (jaaij uijjJb »-.i~i->~i i _ f llI obLUl <_jj*jj (\ ^Ai Smith 

,(^A\ Stevens L^J cw^ ei Ijl JaaJj Y tg*>i 

.^JUaJf ylaj t^y> Lj iCaj ^1 . <Jjlj .-nr.i l obLiiU ial^JI ^j^Yl jjaj 

jilill JliJta l^ ‘ l < Ln~ » <jjLilll julouuuVl ■ *ti» ■ ^ya K-... ia.L 

f&lji jji oljajll 'jljjVL jL>iiJI jjt <i2j nj^Aa ^j'l ^1 



- -— ■ ■ oIjLlJ I i_y *LmV \ -- 

Quisenberry <je.) (jjjiaJI <_> ■ ■■■ * j •{■'S^ S'l ‘ " ^ u* oIjS_>II 

^‘i* n > ‘ I|j ifl Fixed 4Sjbi-Aj ■ -mlI oLjLuJ I 4-u_uj£La ol o > <"J 1 aii -y j . 

.olijual I cl£j ^ji oLuLu - Lflo AiJjJI £\>JI jjj - _y»>u V <il 

4*.l^i (_»oju ^ ji jjj [ _ < -* AjjUJI o Li LuJ I ^,U ..Zijl jt . wi fI oliiLuJL <jjUlLj 

i_$_j^kl S ***■". - JjI jl - jSl jl l^jV^Lui L ya»j J*a»u o ll*^l l ^ oLijLjj 

. a L.t \i | 1 *y . . a ll .-A | < l i plujl 1 ~> 1 I 6 X4 ^A J l ftli m l-A^J£, f^A ' —fi I A ~y j I 

SLijJ. 1 CitLiJI tjl L*jl»J Ja J» 4Jj .o l *» <~> ll lilt ^uJj J <j-*J **—iliaJI 

tjlc. SjaiJI (5xii»jVl fj* tr*^ er* k-^Lxj 

, J~klj jj| i_ij^_jJa)l ijt J aA i j m— A La n d I uij^ i-i V^ i 

^ iyuijVI (j-aAi ( jle. CjLuJ I ijjS j5jj j^l ol tt« r> H ^*1 

Ls J 11 nLsJt I 

: jjjJ I o> Li-j 1 - ^ 

In .'■^ (<ic oLuVl < tint) >—£ 1 fl ~n 31 oBj^Jo oLuV I ^jlc. jj jj I 6jXfl ^jU AfiuAj 

I fl l'i.vn l ^aj O Li^Lli. I Oiaj . . JjlULiJ . ujj^lo] I >'Lt Jfi-t"l t j\c. jiSV I otLil I Sjji (jfXaj 

J-uo jjJ I Jauj .<_£I fl-y 11 i—£ < Ja ■*•■**■ ~ L> J O LjI < Ii h i l jA a_jil Ij waA 1 I oV^Ltuj 

OIJ Cj tui-i ^ A <Jj>(| 11 i i Cj Lu^ I O Ij 1 u a I p II f - • I <iit ^A 4-JjV I o Lu LuJ I ) 

(jjtUjJlj ■ D - mannitol Jl ^\aa oL^^« 1^ it i in ^ Int * A 

oUuljjJI coui»jlj , Carbowax Jlj *(PEG) Polyethylene glycol uls^4- 

A ^ m * - Jj AJ I <ui I_»'i*> uu Jj !•»■ I'll A. .. j Ini .A J.uni I ^ji ^LuJ I 1x4 ji 

■ a j j_! M Pa .p I >.^.11 ^ ^al M Pa N j * ~ m . i I q n. 11 t iaj L. J ^ n. i a. ^ . . 1 i" . V | 

Jjjjl oLia ^J U jt i - J jn I I ( jj - CjLuVI Cj Ij! j~i~> I !jj JJLaJll <JIj » I ii.~ . ..I A, a ,j 
^Jl - i > ~ > ~i‘ il I oV^LuJI i j-S _ <XuaJI ^ja aSUl j i~, i ‘6j“.nil <-uxj iJjA JiLi. 

• Ji^j I I—4jl^]q Ou CiJ^I oljLuil 


XV. - 



- IfLj Ljju I I l y >1 t J i±J yl I 


_ i LiuJ I ' a j^la ciaj oLuVI ^Jc. djjili /j_lj JqLljjVI 1 11*1 I - a 1~>! Saj 

JoLujVI lj_A ,jLj jl alf-V I Jju-ILJJ . 4fl-y >U I ^ajJI liUll otUJ! J-flJaJij 

lj_u£ )j J-fl (_£diJ - Jxo ^ oULiJl \ jjsL <jl <Uolkj < jjC jl t— 

<^ul m.aJ I SjjJ-J* L^jljjL <L$jLuj 1 <jl jj-1] ^UaJI iJjjJa] J.Arkll 1 

. 4_)j>jJ I Lflf-jj-i ft > 4 i t^>^V I I 

; o 1^ j LJI ^a_i _ T 

Sj-lSj c-iliaJi ^-L~ oljjUl SjJA ^-uS -IoLijj) Sjjdl J-^J 

jfc nfl~J cJjjlJI jLlaJ ^-lr. J IaiC VI ^k-JJ .uJjjjoll clij Ja-k" ^-lr. <iJLJI CjIjLuJI 
-Ja. IjJL I ^j-A UjLl^l jI^-o-lj-uV L^_jlo a 111 v ..Kiil <<UI^jlWI JL^V I ^a oIjLuJI *_aV] 

jj-fl kk* jV 1 <jjJojJI ^ya CuIj ^aAki o jj^y‘ ^ A jo£I jJajj , Laj-*j 

I ■ L<^11 ^La. I <aLl^( £_« < 4_u La ^ j Ij^o ^_fl |fc ni 1 11 p f^zk. 1 > .. JcJjjUl Cj IjLlL^. l 

u9ti njl ft_i hiIjJ» 1 jliL PEG Jl Jxa ^JJ t.^k a 11 ^j^c-mjV 1 .All 

^ £j*La^ La ^oll ^jl^ull <jjJq^JI ^^aL-alal oLLJJ 5jJJ 

. (N \ A£ Clarke & Townley 'Smith > a ta^J I 

: 0i^a il I I _ V 

<jjJq^JI jit 4 jc.Ij^]I J^^aLJ. I ‘Ll^LijJ SjLj ^ - A \ M jjijuJI ,UAj 

jj^l oLuJ I Jjiaj V <jV fuJLirJ v Lj^LflJ Jju - Lika! La^ _ ( jV I 

^L^jl - Jliil - £*511 ^ OA.J kj Lfl uj '—5 La^JI ^JijjU 'Jla-iI 

<=0j (^Jl |»LVI JOHJ ^OAaJI Jaj w)L« 

jjJI - ^sliaJI oaj _ t-JJiaJI J^ rt-V a ^ oV^LmJI oUilli.VI /\ . _ £ . 

IJ-* _ jljjj cLtZJI n Jjl JjjiiLJI Jj-ajj L»i . ^ i J > M I ui jolSaltl 

f-Ji ^ {-« - ai jlaioj _ 

. Kharkot i I ^ya I j ^ I l a 1 \^ VI »*>. Ij 


cjL»LJ I I jjJI I ^>-L-iV I — 


!ji Jj , ^ -- 1 I SjLjl qIATiV I LjajJ g.iAi1 I j ji j i^ijj I t j]c. jl n i f VI ait jiil I ■ 1 ~ JJ 

f ji I ,q~> Aa ^ Lr <c. I j j l I J l n~ir I ■ V I I j-iS .11 ft~ V 4A i<-il I 6 J^A .‘i_S l&aJ I 

.. Jj 1 ---v 1 I ^liil fji (£_>JI I ait jl 1 jlAaV I ijjjill pi j h 111! I ji Lai ,<jjill 

,6JS.G 1 I j I aJohlai^JLI I fl i j l .U. 1 ^ya JaI Vj 1 n"t rt JjLi JA *j£jJLI i—8 1 ■> VI ^ Li 

: i£j^' ^ 

j j-<*< * -A. t (jl iijlll (ji «_ijiujl Jjjuui! I jufll I jAll olj oLjLlJI ^ iU~nn~i 

, I q~-v . ,.M i_slia. oVLiaJ jAjj <_£ jl I jaV I f4jjlll (j-a a_^J-jS jLai I (ja t U I 
jAll 4aIj£ (jj _ aaJjll (PluJI £jill <jAlj - a jJjS 4jjIjJ oLa^LAJ Aijjj 

- a^ljJI oLull { ji - jJXu 4 u.milI ilUj (jU LoJc. ( 4 jji A~JI Cil>aiJI j jjjaJI 4 u ni ^Aj 

(jV Ail I j^’il I o I ^jlc. _ Loj I J . i 8 iVvl I I j-iuJ I (jjl£jj . ajA j >•»*>! 

t till I 4 .lint 1 ^jij Lf 2l I 4 ' nfll | (3 IjajJ I ^y> ^j 5 /U I e I ail I £ J ■ — ^ ~ i» j-J I 

Jjji ‘ 1 0 >a Jjjy II jAa V (_£jAl (J-aljJU <jjjAaJ I olj-ajJI (jJI ]»lnjl 4 .11111 jjLUj 

aJU La jAj < a I i & J <J£JI a I. ..1 1 .4 Lai..." t1 jl jjVl olj J lauiV I j lji_}l Ljt... 

Jdli (jl VI ,(_*LiaJI k_£j^la Coi a llJ I .aJI oLiLuJI q_| Lluj I juAl Ua .1 

Quisen- (jc) I sliJI ^Jc. olAJI ajai (jAti a.->I■ ^> aiKlI 1 <-«-1 -11 

Ajiui ji.n oUiLAl l jlc. <lal aa.jj Vj Parsons j <^^V^berry 

.aa.ljJI ^lAll £j>UI JAIj jljLjVl 

jjV I (j-a (JS (J-A ui its. 1 1 i—ijjia ijn-ai J i A l*l^l I ^ jdaJ 1 ^ul I (j it <aVLsl! I OXiG aij 

. Lji 4%l I (J_^j ij ^jj AiJIj (Upland Jl 

. a m Jl ‘—it JilL oaJJI a_jj*G l jlc ^LAi - ^ja^JI _jAJI <aIu£ ^ju La a > j«. y>I l^laij 

JAA . .alia J_aj .. tjlLaJI Jn-kil olAaiVI ait 4AmA I vJJj ^Jc. aLajcVI (jiaj V 4iU 

~ - jljjSU JuaJI (jjlil (^jlaJll 4i,i, r i l (_ilAoiVI (jl ij jl lj jjVl Jj-—-- ^ (jA aa.j 



_ j < jVl <4>ta ^1 t <Uj>*J1- 

Blum <jc) oljLli) (^jAaJl j^ill ^ I ' ■ ■'> -» . ~i . LjUIj _ Lr u_i - ijliaJI 

.('.AAS 

CjLjLiIU (_£jlaJI jjfj SjSJj» ijOiS iiilx. .. iJiVl ) jlc- Q-itll ji - JJjS 

JLoj^I jjcj (4 a h a. a oLuljJ ^ji ,_^j <j-*j) trlj*' Lajaj ,ji 

.^AAl Clarke & Townley - Smith c y.) 1^,-y..Ai j la^Ai 

: jU*JI I L$»ucl~I jjJI LiljjJI _ 0 

<» itiV l_^ Laalj jjiu tii Lfiljjl eJj^all ^jic- O Ij LloJ I ^ A* I j j a li 

- ^“1 1 J < ji J $V I 1 0 * 1 I 1 <->C I I SaUaII a 6J iuJ J1L] ^Ul ^cV I ^ y -* A. l i! I 

jjC ala jljjVl (jU .. Ijjj * l 4 -*Li-uj^) <Jla ^ 

•*■—-"■ LJ^ualall yj I >./>) u Ajl; i_ijJL_i j^-Aj oJUaJ Cj Lj I 11 i I J art . i JjLauj ^aa| 

. tjlaaJI Jn-tTi Jjll I £ IjjVl < j r A JJu I (^jLj U^aU ^Sj (filial I ■—ijjJo 

: lfl~lj>« ■ -j iSj^JI Jf _"\ 

* jl ij ^ IjjV I » ^ “ ^jJc. <*j ijJ I 4-Lfl ‘ ‘ ‘ 11 ^ill^ M J I f-* jV I (J-AAJ 

4jl* »V I I 6 J Lj Sxiu jV I £j_JI ■ <iV oLjLuJI 

SjLijJ £joll » >ll uj iJ I jKjjVl <53^- OtijG JlAj ■ jljjVl jjfti- (jje. 

<> A* ‘ 11 a ‘■ ' ■N 

. ^OkjjjuJ I _ <JxAjV I ! u*ajli Qal _ Jj^aa-L [ 

Cj lj LI I Lac. ijuni nil ^ * ^-J • 11 otLJI { jk _ 1 1 a j 1-1 . jV I ^ n 1 all <CaLa 

, .iJljJI Sjlj^llj 1 —il La JI i_Aj^Ja jcijVl illaan jljjj LaS ijjiall ) ji ^ajj l 
("t \ Parsons ^>c) o LuJLi <Jou^JL I <aluJ I ^Lal^dL ^ LaJ I a . v . t. * a ■ 

<Ajd* <c.ia^,t.ll ijjuiVl Pubescent leaves L^-iljljjVl aUjS 

JaJU ^jll jrfVl ;(Encelia <_>kuaJI ^ LaS) oljjauiJI OuJjlII 
Clarke & Townley “(jt) I $ Va atil nl> Jdca ! jl_i<Vl Sjl_^ (jAii 

.(N*\A1 Smith 



oLill I *^ji)! till <j<£ 4aiL»JI (\\V.) Denna ,jujj -.^j^I 4$^ u^J 

i_UjSi J Jill J iJaxiiiJIj u_uj£]l I_iliual ^yt JJC ,Jjl )$VI l ^ f lc * A. 4 ) I 4fijio oh-. i .jj 

jjj ' jjjJI * A-Jlj ) 4 iaS ^j£ - LjJj^ - > fl 111 <~>V I St j-A OQU~ k I JlJJ . JjVjillj »1 j.»i ^ q p 

j»jjVl jl ijjijJI .jjx ^1 Jf>jJs jjc- LAaiij jjjJI <=111 4 ao£ (jij ’^oJ^ j-“ 4 aLa1I 

• (jj-aijV ^ j*ii)l) 

Joljijl (£Jau j Q L_i >J j£l i^AJjVl ^IjJI CJ^ Jjeo ajLj ^jS | I 4-AjJa <J IjJ OJ Ij 

£ In . j b Jjiii I fill 4 ta$ J>H5 < 4ajy) I ^ r . ln ' n ,^jlc- J^^-t ( ^aa mI I 4 ta S (ju *• 5 ii . rt 

4ajjHJI . .jjjliiJI &U-A jjit <=lijj < Ijl^j _jl <}L) 4Ajj)l <!>* 4a>LuJ>l 

^y 4aLuJJ £^ojuJ{ 4ia£ SjLjJ jl .heavy bloom * * ■ ..tl < ..l.^ntJ I 44 -iiaJi SjLjJ 

,B. olerace a £ji)l ,ji eiLfaJI J.«-aJi ^it Sjji)l ajLjJ iLu.j£ 

: ja 1 )I JjJeoj L^LiJI _ V 

La£ <4 aj-ojVI 4_ijJqjJ I ijjjla 1 ny ~h jAaoI Jj^Si oLLiJI LilA jl JoikiL 

Li>jl_i J5 I L^-jl_i <■ n n I I &jjjuaJ I L^LiJI j i n~nj ■». n n! I byi.n Lm_j I jin i 

ini .Al I ^Li^iL ^ am . " I LaS <4^LJI 4 n ■ ..\V I «,_a tljji 4 \K . %| 1 ^ 11 I j I ^SU 

. 4^Juia t UJ I jjit JA ^y Jjjj L$"^ ^ I ■ l£jJ ^.uV I 

JAi JjJeo Lf Jc. . (_i LiaJ I J n-wTi ^H! I CjLjLjlIII !ji - Li^LaJJ Jij-.^tll «.-y-J I ^..,(i '.^j 

I Sj_i» tsi ! j I jjV I 4 -J V-. I n. J .4 ih A. 1 I l^jl.Af.lj i4La(£JI I Igjljjli 

4jjiajJ I jj-nl'i l_Sjjia C.11J . ^ y.~J I S J LjJj] Ij ^ai) I !ji L^LaJ I JI J AW. I tj i VI . 1_1I.| n'l 
Cjjja-i ,. i_5 Uni I ijjjJo (_^A4 • ej lLaJ I < Ja'^j ^-Li jjS I 6 j JAj CjIj Li) I jiaj _ 4jj^ jV I 
oLU I jaj j". U*. *i .■ J »n i 'I 4 L i ■ 11 oLLiJI j ^i - ..j i,j , 4 , .1 1 . j.-v 1 1 0 LUI 

■_| ^ n. i! I N a t, \ i ..11 

: L^jiu .j jj*_J I 4a ui^ _ A 

jji-JI V ..^Lua JaIjaII 4- a's- >. 'i jaI jjAjJI djlo. ,j\ c. JiVj jijli 


VX£ - 





jAjiL v i * ^ Z'' ■ LfiJ '■ ^jJ I ((<L f jiI» LaJoJI 6^iJa Lui nL 

ol^iia ^_fl^4_i ill]jSk .UJL oilLUI L^_ik jjaaJI 3^LiI jii~>. \ a. j i■ > li...i...'VI 

C lii f 4-Jk. Jj~ fl ^ LijJAJ a Lflj 6 J-O ^JJ Jj Lfll ( , l l; o I . fl t~i-W 'J , ^vuJqL kli f ^_fl <£La l( <L t j )) 

,XiL^J L I Lud jV I I joLl ' <tjJO±J j * ■ lj jjil) 1 ' L |-k,*Li,M*i (2) I I 2^5 . J I 4 JI 

.^yj^All eliJIj oljLill JjLj ijyjuVI iJ 3 j 31 L>« 

oV^Lu ^ . .^Lai .(jljjVL iiiljj oLfoLLl oja j JJ.'t^ 

lJ^AA-o 1 1 L“k 1 101 ^ S laA<u *La(jii jjaAj (2)1 - j 11 i ?J I (2^o 4 a hi. a 

Parsons (jt) ^jaAII aLJI Ja»-o ^ jjjC (^1 edljl (j^J <jl uJ J 4 j^ j*jall 
(JS (ji ,jJjaA] I a llJI ,Ja*jaj “UljS (j-^ S-i11I*sr C)-la >j la£ . ( \ ^ V^ 

t> <jb <j! (jJr: Joloij fj (2)SJj AjjJlj UjaoLJI 2 >« 

Ouisenberry 2>t) ^jLVl LiLill ^IjiVl <> aac ^ jLill jl aliJI ^a^a 

,(\W 

Ujjj <j^A-lII (J^IA (2>° Li 6^uiL la jjuj oLilli a. .-I.a . ^j]| c Li.1 i U» a 2jL i. I ~- r j 

O' 4 ) {j ^ ^ja] I (^J^ia jjC. ^(^J IaaI I I '.-. i 1 f.O * - ^ (2>^) ^-La c jjUj 

aUl <AaS (2>a /0 (Ja JiU (JJjm - aj^J ^ - oLaJI Ul'i. ;ii Vj i^S^^iiLia aj.t. .11 ^jj’| 

^<->i>o (JiLa. a LU (j-a Ciljll ^ • 0 j-kl_J 6jjJI ^ jJAj ^ |j rij^alall 4 lKI I 

(_>«j*Ii Laic. jjiiJI (3^* u* u^f otLlJI Liaiii ^1 alii LaS 
‘-•^Lak.lj (3 ^LjV I (jJc. itxsaXoAi (_jH I ajj I iajJ . al~'-i~j ut.ll 

is* 1 0 -i> Sfc * 1 . 1 ^jjLL UjaAslill A _ fiiiLiJI ^l^iVl 

■Uttaail OjaJI C*2ki (jy*. I ni . A \A . ,JisJI .-.-v~ ^LSlI 

.(W Ouisenberry ^c.) 


• Ai>^ I J ^ (_#i c LI I (jj>^ - ^ 



CiljLJl illf^LwVl • 


k-ilia. Jia.'G ^ JaLi Ij Hj'^ 1 Apoplastic Water ijjiaJI jdaJI ^ *UI Jjji-a wUu 
Jaa^l jij OLjL ai]I JLa. 4_ijLtiJ < ^. . ■■ iV 1 

jjajl jji dlj ‘i i U-^l l iJ»JL>Jo JflVS t CjliLull c LI I lj-4 jjx jii£ 

<LalfJI JaI^xII t ja JUU _ eUl ^jc. ftjji I I 

' al a-« II oL aLJ I Jjt i 

: . ala-^ll JIj^aV <-n.tif VI (Jn->*t _ \ ♦ 

_ (jliaJI olj^ia OAj t LLJI IfriSdM I _ <jjl±iJI f- Lua£.V Ij <<iaJ I olii&ll ^ I Aa-j 

LjjLu^l ajLc.J «(jj| j I i<Li^JojJJ I *i‘»* fli»l trehalose j^ll^jjlll ■ ■■ J u»“ ■ j * 

# * 

jiJI ol.unll iuLjjill jjju jjil^jjllI jjl ajLujj . L^iL&a. jju iijJojJJ 

^ ijJLtVI dfc oLA* ^ 11.1 <i L i | < 11 tjVI Oa.jj (J lJI Phospholipids 

J^a.j iiLaJI ill tjijll “LuL^laJI j'-'l ■ 1 jjl LS .idliaJI ._ a t> la 

Myers hydrated lipids <aJoj1I oIjaaaII ^k <aL <jj£i U. <£Lu» _ 

.(\\K\ 

: Osmoregulation yjjAmV I ^daiil I _ \ N 

qUajI jjU .. ) Jjj ilftaa SjLjj LajaaI < n nilL L^ia. ijnI <a»~‘ » U^LaJI t Lkj JXj 
4 i lAjV I Lji>JI (jV Ijiajj , 1( jjLill jaaII jlj n'n nV L ) t i ao JAj L^LaJ I 

U*aij (k - L^uiLaSLil ,jJI i£iill yal/t - Lflijiij ( _>oAaJ (i^LaJ I ^1 (_£^ja 
f£ it y kJI jjAaJI jai dlj uJ Laa i^jLiill jaaII JjAa ■ La^LlOa (jj£a 5jjJo_>1I 

.^jJa^ll <Lkll 4 ajaJI jliu jji *ULI ^LoilaI jl^qluiV 

j’ ■■" :<_CLa JjLu^j (jn« u A 4 j~iin UiLaJI «LLt c. ClaiLaJLI 

Laid i L^LaJ] j y ttinV I iajLuaJ I S jtljj I < 11 tif V L < 1-U1 U A jjj L') J iLj^LaJI 

%jyhA»ll jljll l1^L». iyA ^jjAjujVl ^jlriVil 1 iUikij .^JJAJU/VI l~il 1 |> i .ill 

d fc ) u4l *■* ij* oLS^ll ^-*1 Jaj .jkjiL^iaJI ^ <iilj]l 



_ < ■Lka^jV t I joii I — 

: (N^A^ Hughes 

Ascorbate Betaine 

Glutathione Proline 

alpha - tocopherol Polyols (mannitol, sorbitol, pinitol) 

cilj 0 L 1 SjJLIj I H ii^ifVl diLu SjLj Ijjj oLSjII ajj» ■ ■«l~» aij 

, L^uL»a,j.Macromolecules 

CjV^Lu JjI - \ u uuui I Ini>11 o^Jtllo ,^-lx I ^lll - oLJj.il I <jj3 aij 

Jjjt! i_iUtaJI ■ -■-»■* Lfrljmt a 0^ ^~klI lilt ,jjo Ulx Ijji Oj^-ki ^^lll £-aa!I 

Sjji J&\ * jj'I oV^Lu cj^taj L£ i ^ i a ^-uV 1 * >Ui,11 Ijai JiVl 4-ifjiJaj Cy> 

. J lx. tC ' V fcuJ ^ ih i u liaJ I J n^j ^Jx 

(c\y ±Lui \ I n i . Al l |>jh'i~ij l^Iut>ljkj oijX ( ^all CiLjS^ 11 jjj I ^ya (jxjjill diuj 

.Jiiil Ij .«. LI /,LI I ^_aja , ajjkJ ollLJ I ^jAjju (jgaJ I a j A ^^ Laj j Li j loilLJ I 

i * U-» - LxajV I I sjjjla U* ~ UiL * C>° oljLul I (JJJM • • Ly£i (j 

tijj 0 • (jJI jjjjl Lljia_o .(vJUJI - 

4X^IaJI 6JJI l , 11 fli ***■ i*■**■ n ,| \ ParSOnS jjtJ . flla^.11 ^ J a lik 
(j4XA*Jlj . exit \^y> J£ LkjVl 

jjJt L^jjaS uffj oIjLuJI ^jk tjJjjJI ^Ijl ^u LxaAIj iaiL. j^L ..t*Uj 
f^ljj cJ-l-o (ji sJLuaVl 4JOJ CilWokl Oda.j .. jjj-uJ! jjii .kjliaJI Jxaj 

Clarke &) JliJI Jk. ^aL <5Hx ^Jl JljJ ^ j] aJJ u^Jj <4^ 
jjSVl ji i A i l I oV^Luj ^ _>j^I <a^jj jjjJjjj)! ^Ijj Liu <^N^A1 Townley - Smith 

,i_iL^J| J n-ti (J Jx Sjji 


: ^jjaAI I «LlJ I Jjju _ \ V 



CiljLiff J umVi I I I 


_ 6^iiil_i-a y£- jI fijoiLua 6 jj - L^_jLu > n ^Hl I <-La>jJjji oflll J^IjjJI g_io^ jJJJ 
Jaaj <Jg \c- CjIaI) I 6jji Cul+JI 4 I loLiLiili i _ f i r-llJI JjJL-fl ^ 

CjV^Lujj ^_flLLur>( ^j_u Al I p La_J I JjJL-o l ^A ,-,ifl\LlI _ Jjl&IL - CjJ^bj Jjflj L at I 

jA I _ Udfl LLJ I ^_flj^ia Ci^J - O Lfi^Ll^V I ilit j h f <Lu(_ijJ I ^ I^jV I ^j-o Jj J£. 
,(\ ^Ai Clarke & Townley - Smith <j£.) I4I0 #iLli £ I^jI ^ Vl -GLjjJ 

; 4 n t ft C;L<ujj| ^Sljj - NT 

i^yaj < <_u-ojV I Cii^ie^J I oi^hill I ^_i lju La Joe Cj LojjjV I ^)AjtJ -lot a hi J I Jjj 

:^Jj La ^\^A^ Dughes ^jc.^ oLaj^jVI 6 Jj^ j^jI 

Superoxide dismutase. 

Glutathione reductase. 

Ascorbate Peroxidase. 

Dehydroascorbate reductase. 

Monodehydroascorbale reductase. 

Catalase. 

Jjl ^jo-i j ■ 1_a 1 ^a Nitrate Reductase jsLtn ^a < l j.wj 

^ If Ifl Lft 1 hj jxj I ^jA I ft .1 n rT\ jljjj ^ll I O Lixi g I J li-A 

,(N^A^ Austin jc) jju jjJoJJI 

Turner & ,, cjIjLlIII ^a ^_sl a^JI J Ll^jJjj.j ■■ a ^jc. J_l^Ia 1 )I ^y* jjjij 

.( \ \A\} Paleg & Aspinall j ,( \ ^A * ) Kramer 

LiliL^l tijjfc J^U 

OIU I fl' li nfl lla »~ I fl t. 11 ^itlj - ■ tltt-.ll ^IjLiil I J ft <_L^.jJj 1. nil I I Jjl 

J ft oLjL^JI ^ > * fl ~ jjj Id 1 n ijU^uVI - i_iLLaJI J" ~ <i«' > I— frj ■ -*»j ft 
|>jj t i i i < i_i • • <jS> i kilt (jji ^ic. j 1 A~u~ v 1 jjiioy 1 j 

|J Lfjl^l ij^ 4 ! J- 4 1 ,1 u* jl J-ojJl olj^Jk (ji Sjlt 



iu<ajV I I j/tlI (J <i*k tf iijjilI 


otiUI aaJJ L^_La Llj Ij ( ^jjll I K ' r n *1) OLill I Oj-Q ^ J£-J 

. I iw j tj Jo Q~^ 4 j,.,ojV I I 


1 La a~k tl ^iu»| 4ll_u J^u.u 


:Leaf Firing jljjV) jl- N 

^jJt JjJJ r I JjJall /^a ^-*-Jj-*-oll utj I Jjlj 

i^jj ^jLi 1 air < lg-Lfl w“ > 11 l aQ j" Lil I L^jj l^a. ^Lftljl ^luuj 4i jjJ I 4^jjjj I Oj-o 

> , 

t jle. JI ft~ir V I Jj**' ajj ,f»0 0 _ lo j-o oljLilll f lr»> n j IjJ J Oxall ^ nlnill Sjlj^JI 

^ l> 

AJ a 1 1 ai fl~w II oLiUI ^ H iit ^ ■■'V —a ^Jc. |^|_J ^ 6 j_aLU 

<jj Lajj T*\ wiAJ jljjVl 4 aA <^_fllio* ^J_a <^_fll fl-^JI J rt*k J jj V I CjLj Lu 

.JiaJ 

:Leaf Rolling jljjVl ^iliJI _ T 

- < 1 j < i<j Jaj LaS <0 lj LaII I I JjJaU aj^-al I I^C.V I J^a j IjjV l u_fl lil) I dJLJ 

e_fl L iju~i | OI jjflj i q 1_JLi <LyJo^] I jifl Jikj _ OLj Lll I l , _ lj ^ a 

CjU^Ll^V I cliij JaLujJj <ci 1 fl^kl I <w ijj ia > l^flljjl i, flUlJ I (_£J_a ^ 1 ^11 oVSLt-uj 

uK..jl,VI ^ii . s fl L^J I A^k J Cj Lj Lill I 6 J, jij <L^\ I <JLu j ^ ^jlj 1 ■ -ifl I jJb l^-Lll 

*iLt £ 1a i _ l a I a-J1 o^J - O^bL-J I (_>Aaj ^.fi jljjVl i i lil] I iii JijpQ 

.^jjj-a-cuVl a tUnl I I jji-J CjV^LuJI 

O^La^jI ^1 l cH 5 oV^Luj rj-Aill Ulu .. Ua 

JI V I aj <j I <lL. t Vj . I U IjVwa ^ Lftjj I ui « *u L^-lA ^ I j jV I la" 1 1 

^Jc. 4 i . I 4j^ia^J I > die. ^ IjjV I Lilli j^Jo IA ^ 1^ 

dLt J^a jLali^uj ,<^ij^ia]l dLt COJ lUTgid <Ula^a <1 jLu 1I L^L^J I *l£j jl j^... l 

■ *^iliaJ l aJ 6jil lj JjV I g»o ^i _ ^Lai - < i • ^ UJ I 



Cj LjLlII I I I f i_y* L-VI 


’ jIjjV ^ *jL>^ ^J j - ^ 

liLuj ILUijI - iufljVl 4_j^_i-^J I > ui jj ia C i ^J - ^IjijVl 6jlj>^ 4-^jJ Jojj^j 

* 

<jjJo^II ^ 1 * rfVi a I oLill SjciS ^Jn ^LJj - dj^u _ ^oll Jg«fli 

. 6j-aj ifltiSj i—it mm ^ic. ^1 fjtlill 4 iUr jl^AAi.iiV <Lqj}UI 

# ^ 

^j..L>l L>11 <£J}Lui^ iflV*<o N1 ^_lc. l^j uiij 

*Jj*> ^j j J 5 jL>^ ^j J lL ^ 1 Lr^j) AT ^ J JW - 

Vapor^ III jlA-i -k* i A I j I^6j^a] I ^LVl ^A jL$_J I ellil <Lj 1 olj-a^)l 

..I ojj !4fll~i^t I ^^11 o^-oU-« oVL*. ^ _ oLLill ^ .. Pressure Deficit 

L iH . alo^J f oSj^Ja J A\J ^Jr. < LH iitl I AjjLlI jfcjl A i ^J-A - 6e La£j - AT 

Jiu) I |J ft-w"! ^ t tfl if! J_lAj - 4-uAjV I _ AT O ^jLa till 

tjlL-oV J^l <H)Ll ^ J>L-AaJI i±Ui fj\ ..^IaA .^jia^ll 

* 

tj-*J • <ej> 1 Jjfl^l I ^_fl AT o IjJbiili UjLkj| <JaiJjj0 Culi I ^yo 4 aK^ a 

- 4jjjJL I ^Infll I _ 4 i j.A-wl | o (j-ftiil ^ if* V I 6 j I^J I oL^jJ OIJ oV^LJ I cu l£ .. ^jJ&a] I 

CjV^LJI Jl ^wjj_i_Jlj ^.Jl LS Jft c-kill ^ Ijaj ^jiVl ^-A 

OJ <Xi^jV I <-i^-U^jI ^ij_i 6j 1^)^* ^Jt-V I <j^* r \11 ‘-Jj A\tl ol j 1 °i *« ■ 

^q V j<n-kfl I J - t—A LL^J I Q^~i • UI jL=fcJ ir^t i/> o IjJtlll <JuujLwa^ Jj0 I 

«^ \ \ ^ \ Stark 0^) <JaV I 

<JLtiV I wiftTlt I <jLtHi.uVL _ Jxi jc „ jl^Vl 6jl^k. J-I 0^ AJJ 

l^iA> i ^-o <jjliui JUiJI Ijjb ^_fl .ottLill ^-o djjl-L^JI g-1^A^kl 1 

L^jlj-aj 6jl^^ 4 j^jJ ^jjSj oLlA l^ Mi <*A"i j-a fij^laJ I ^*i£j Q^J ^AjcJ I 

> o L^J 1^^ I O Li LuJ 1 L_J I A." t |^ I 41 P 1 J n ^ I t 4 I'M 1 ft ^ | , 4 X > a 4 I 

. —a Li_=hJ I t_Aj^]o 0^r » O-o I4J ijjlajll ^ 14 ^"1 ft I 6^ji I L^jV 

0A - rtlijl Ja*-a L^A ^Afl^n ^^Jbj _ <JLc L^jl^ Cjjfc { J^ Cl Li Lull jji tlilj j-aj 




_ L'jj<-LfcZ>jVI J ob' l l 


(jj^j JJijJI O^ 1 cSL ^ 1 ^AjVI ^ (J- 4 OS^ 


. jJJ Uj 11 q til d > . .. I i .i“v jj^ | 


J£ vJLLJI J-A^klJ 4-ujlll g-oljj <j-i I ajIjjx ia.jj jjOAj <ij^Jo 0». u l blij 

Blum *3^) J^®s 3 *SjdJ (3 <£«aJ I L^-o 

: ^^qaJL I i_it.iu ^ 4 c _ £ 

jjVlj Sjill ^ JS ^ Jajjjj - 4- H-J ^i <^jJj <jjj Jlo - olti-o 

jjjill <jljjjujj <i^_i_u d 1 >. -.j j I I Ijja jjljj . <jjill oLiLuJI V i.j*U I S^ilL 

Lo£. S tAi Lu» 6jJ >/ai AjBJj < LuuUi <_i* irt i (_£ j]I j^uJI <iKj ^ J-o 

. OduLLLl O L_l*J l o^_L^ oLuLj ^ya dj^tiLJl I jjJjLaI I Jjjio i^Lai 

(jgjfrjfl.fl id Luj I JJAJ ^)Xlio Uo-J I ^yO Li I jj Lu£jJ To* Cuj^ f 4-LU Ij J Q"k * AJ | jij 

jj j-kll <_flLaJ I ^jjujIIj J^la '^y& J£j AjjjJI i ^y0 oLjLlIII ■_ <-oI d^jfiJI *j±* 

CjtljjJ I JJC- £_o dllj$J I JJfij <oLlJ I «<J^Jl CU 1 > I 

plj^j Ofij *^>lljjll 4jJ_ j£j <J1>I Jj ji *Zul5k CjV^Lmj £_a±x» Ajj^lll Zj .it «<aJ I 

.(^^T Ekanayake & Midmore jLl^.V I 

: i_jj? ■ -=~* ^ ! <ju^zJ i^_j L^jI VI . 0 

^JLu-^Vl jnrt< ji 1 q( a-%.!I <_fl<"»-v* ^JLaJI iAalI 4 a ■ -^l d-^"i>VI itfl_» 

;^_L LoS Ljjc. jl n^ V I <jllj] 4jl fSjpiiLuo oV^Lyallj 

^)-aV I ^aaJL I Jt »A-v cL^IaVI J ji t i*kVl jIjaIi.uI ^Jl <_2kLaJ I _ ^ 

• J ^ a j I J OJfijl I ^_y0 I jjjS ji i 

^ ^ j 1 ^^ 1 a*"j - Y 

,-.^ -, ^...1 1 ^ Ujjc ai <JLJI oV^LJI JjV l_>kl 



-oLjLiaJI ^I I ^L-^V I - 

U lr Cj LJ I f j^A A 1 fl lia-w 5 ^ Jj 8 ^Jc. IJ rT\ a <•> V Lcu_) Lfl_i LkJi I ,j L U . . u_fl I 

^jLLJ I J ^ > 

J j i <.. fl t *~ 11 fl i s~\ <*n ~v f £ . \ i -y L**i V\Li-ii - J * > i i .< I J I I lIA Lfi l^iJ^ _ V 

* 

^jJ&JI zj IjLLL I jj±i >U . 1 lAiVi <\ Jj^SL I4Jj 1 - k n <i^j Ja^J L^Iajj 

Jj-Ail 

: 4 -k * 11'iV t (jA ^_jLk_I_iV I - 

6^_A 1 U_> A 1 ' ^ I 4jLljj . 4_LiA_o 4_i^ Cj L£jA I^J i*_j (*k"> iV I J^J I L Leo j, 

<a*jl jAt i - dl)j ^j-a ^C^IL - ^jLj < 4 % * ul V I £jlj-o (j* - I ^ j i r>nl I 

La 1 ‘1 rt K Q [ fl^>J | (J >> Ci L Lu <*_j Lkk_iV d -w . ..>V I i[ fl~f VI ^0 Jj)t^>fll 1 

: A 

. <j_kj.il I LykJI cj^^Lj_u <Ll£]l o Lj LJ I £ LJ . j 


CjLLJ I u-fll Ay II 6j^flJU L^UJI ^_}JL J <5^Lc. <-j| 4>=**J jLalrw! - ^_j 

gjljj J^Lk ^JJ3 Jj*--" » Jj J-oDI Cj LJ I \ ^ lint’ll I J,V ! J A tl I <1 aI£J I 

J^Lk J^-a dl) j J)fl"k“t 1 Oi LoS . 6 L^Lkj < 1 ui I j < <fltk*kl I Ci LU I A («Af, I ^jjj A11 <l LJ I 


*-\ L X ^yj^ ‘ I P LJ I !^J (jjkl I jpoV I fJ^oDl oLJl JJU ^yk > flflj > 

. ( N Blum A % a „iV 1 £ j Ij^o ‘LijOik. Jjk 1 y_j.a.i.^kj L j-Aj < ^ J^-ajuuV I 


il 1 J * ^> 1 Lf^l L i A ~y * n> VI J 1 ..dlij ^J-o ^£.JLj 

. v & IjLaJ I \ C Li LJ I *L 1 1 u I Jfi 11 j| ( fl-wl | ifl 


ln« 4 A11 Jjjj I o LS jl I ^At j <i LAL a -y 1 tliV 1 tj'> ^ jLJI J i a Vn j 

^ daJ I I *Li£Lj V jJ I i*\ • • * JjS_lL j^h-LuJ^J \ a < 4 x.Ij/jJI a 11 A >mV ^ 

L^LJ i-JdiXI 4-oJI i.iiV 1 *->< .ati I Ly ajI J^lj J <j^LJI 


xrr — 



J Ltjj < i I 4 j jJa^J f i t l S-kJjjJJ 


Cylor- S^JbLLkil aj-A v_ s^ju .<j^J_=J! Laj. i- v jLl^jIj L*^_ki 1 ^_sL&^ I L$_la a -±^LJI 

j I ^ » I-^ll i t I 1 fl ifl ^)t< f I S j-A Ua { j£. *.fl h "fc » ^j-Aj i rll_\ sis 

* 

^ J^iJ I ^i j 1 j*iaJ I ^>-o 4-6^1x11 \ <^j^jJL i (Jj^j ij h* ij > f Ifj l£Lo ^_A f 

. I jK^Lfrj ^ yi] Lai I I e LiuJ \ ^jc. l.^io > ^ jj I 

V <jU f<j^l*kJl j4iaJ I J^La jjji I Jj*^j i >K < lJ > ^a 1 I <£.Lla!Luil ^ JaJ 

LijtAr o Li^j-o. ••. A. ~ i., I I j| o.i-j i Ui <jjLLo ^ L^UJ L ^jij-Q-i nV I *- > Ia. \ 131 ^_a jj j ^ i <J 

• <jJaJU <Lu-J I ^_fl I ioJU^J I 4 n» a O L*>» I jl i n ^jjj OI j 

|-|<>^ - JjSciia. <CiJaj ^ j] I _ jJJ I £_o JaIjlS Li^LaJI Jj,U .. I JLij 

^ ^ 1/ 

<jj^j U ILa jjLi I oit J-aaJ ^ Ij^f Ig-uljj 

o I L^UJ I i^L^aJ (■ f^k. LaLu CjIjjjLj <j| ‘*~■ jl ijjJ ' ILa^ll .\^ tvf I 

■ <c.tjjJI <lu ^j ^ . n VI JoiiAJI &jLj] ji <luuo ^ <JU 

fris l «Ia ll > .a'w^-i oViLjj ( jic. J j ■ ^ 11 ^yi t> jji .-..a.iA.*. .. I ^5j 

O j l /n ljj <1 ij ^ SjjLs N'FNT Cherry 

•J- \ ../v.. 

(jJt j»JiC iiOi. ^jjJI L^LiJI 't ( La^ 

dt <jjli <jSI jj l jJJLi iZi'j .^1 LddJI CjV^Uu AijJI 

4-111 -l«-j -uiJI JjiaJ ( _ r lt 4lj^5 ^jVl ^jl_^l,l ooii 

ftjLj -lit . <-^oli>. S_ ^JiQ]l Ij-A vijJ-3-Jj ■ Jj*\ il^>. j I I_nj4-J I .-.1^- ^jl^o ^1 
^ ' u^l O^ 1 <ltJI ^ La_ijjj Jj 1 ^ >l-v / jilAiI jill J>jSkjj 

■ (\^A1 I l;isegaw;i />t) 

ilSUi! J Lil&aJf JaaS ^ 

.—eLo^JI JjiaJ ) _ r lt aj-lill ^yi ijj^l <.Lii-a-JI L-i l_a,^il l ^jjC>JU C- n L <J I \t~\9 > 



° ^ 1^ i ^ I J>) I 0^ 


u]I ■. i *q~>» * LcS ‘ ^ i ef\. l fita.-v! 1 ^Jgjk> cjVL^ <-uJI t jli ijjLsUJI 

* _ „ 

,, I jJ 4 ul I* a d 1 1 1 < ^ il il I jk > f t, fl 1 a-vl I ^-*• il 4 flf~i-v * l^ l i j> a *. > ^ o »-«^l I t *U~i 

^ rt-h > jlSI <jjljj CjVIjAjI j^^JoJ a i <**>j&J I ^Inn-j oi - <» q~~.->. a _ oV^l.i nJ I liIIj t ^^ i Li 

{ j\l. <hU JS { j-o 

^_u v s UzJ 1 a->. i i <Li^L*J I cjIj o I a * aJ I <!i ljj ^_Lc. c>j j^. I ^ I <Ujfij I jj L_u Ij jJ 1 

: ^-L La j_UJ oLiLui I 

j$Jaj < <xaS _ ^jjia j]I J-l^J I ^_fijjJa Uft] I jjai] I I A Cij IS _ \ 

( jSj ^Jj < 4 lAflVio <L^j J ojISj <a jlji ul Ij <iL-aY! JS j-uU 1 g >fl 

^jJ L*J I .^jj-LajJI JitJ 1 iZ*A~i La Uu a Jj L_u CjjIS I A c, ^sM jjjU <_£ I 

.(^^V^ Quisenherry ^jc) 

<^_SLLJI ^_sjj^Jq .rj-kl . Ljirf^ll I ^SI jj j ojIS _ X 

Myeres ^jc.) /oY - jjlail 

uilLhJl (JatLjI ^211 uIjLuJI ^jiUlLoij 

jju <i_sl(L=JI J^aj l^jjaii jjjJj Jill cLLJI ij* Ijjt (jL-luVI ^jn'ilJ|.,.|I 

• L^_Lq «i 11» a Cj nV jl f<_i£.lj^JI 4aLjljxaJ jl <<1 p l .i*^ I j '»* ^. 1 1 fl" ... Nil ^ 

' i _ ( -ij La ClljLull sjj 0-°J 

:Jojoba LijJj^JI 6j -^ .*•■ _ \ 

jjjcaj (jllI _ (N _ 4 Jiiii) Simmondsia chinensis Lj^JI S j ^- ■l‘- .-.i.^ l 
<jVjl> lijt^uJIi iiVj ojjaa (ji (jJLoVl l^llajj ^ _ i_iliaJI J^aj ^ <JLlII 

£ ft >J ^ J « ^ ^ Sj a i t i l l sjj Jjj-I (£jlaj I Ijjjjjl 

4 ^ <f + 

iLjj Jajj .(<iiLJI ^n i t J I OItj-e Ijj^ii LIS ^-a.i.tjIj I .^•■^ ^ 1 ' 

i. L Uh oLSjji Jjj) JjJt Atllua ^ CujJI Ijj Jajj jJm!I ,jllia C*jJ>J I jLta 



- 1^3 J 1_J j f I jJ I Jft-k J *i-JL-i^3j l --—■ — --—- 

4-ojliLa ^yQ 4 \*\ tu jfc.i"k iii»] I Sjjji. ^£Z»_i L^ra.Tk <Jj ■ 1 ^ L - u -a ^4 jliuJI ^-lc 

Cj It 1 \ I^a <J] jS ^ A*."ui-LM ^J-Aj • I i fl tflln J-UL» £-0 6 Jj 1^11 5 JjjjJ Ij 5 j ^ 

* 

LjLa_/)->yi JjJ IjJcu I jj^ia i * "u ^jJ I dJj <U-oli*j < l^J <<jjjVl 

LaS» 6^-ijS jaI oVLaji kt.uI LjJb^JI oj^J j i1 ^ > V Li.-ojy I ^jJ Aa 4^>l$JI 

{ ^ > ft hi \ ,^>^1 <4 I J-o I jaJ Ij <q( fl Uil 1j c£_^Jall J \ji f j nA*t'i 

, I ^ya itI 4_u II J!^i I i„ilf ^Jt i-ifl IjJ I O^ a IJ 



Jojoba L>a^I olsLu . ^ ^ J< t. 


-YTo 













■ I Ojjj jj-^i '■ (X - ^) 


xr\ — 




J Ljj I <_tjJa^l I v 


X • _ ^ * <Lfl Liu-o I ^-n.3>_li I ^ lr_ | i__fl 11 ^ 6JJ& _) •*l~% i 

"l _ V jljjpA JaA Ijaj -/ L^jI Itj > n j <(£ - ^ jV I ^jJoL IjJ-Q 

. C u ; X • ♦ «\»* 5 JjL ^JLu L^j J till J ^ LLj . L^JlC Lu ^ ol >-“ 






c>ijLul I Ly i^l jjl^ ju i -i i ^ U 1 ^L-mV ?- 


lik\ , 0 JiUcftj 1^1 fLyicu ift i-ill T ya-i aAvIjl! LLAj^JI ftja-uti jjGii 

.^j■ A - 111 «. »u. ,,a (( jSLuiII jjljj 1 _ > uIaJI .Uaj oLuJIj . LijLsjl <jljj ^j-i <jljLall 

6 jS>jJU jla. itiVl fjjj J -J ' I u.tJ I ^y> <AxSj 4 AjJoj a U-i» a j *Ljl i A n 

. I Y l „ \ A jajj it I )~> ] I jjui iijjl I j IajJmV (j 

\y - N > /y> juitil aOvlj AjSia A^a_vi ^^Joia LyAjfll ^ 

.(gjljJI jo*JI . JjVI jiaJll _ Arab World Agribusiness jjt) iiiy* * jt ■* 

C^Uli iijlia <JUjl ^it LAjLu (_gjiv" LyJk^jl oU 6jilL i-lLliiI^I oij 

JJt U i,■ jt.-: ^ic 1^ IjjjG 6_)tlall aj^J <jl t4 <<LjLjlM Cj bLiljI ^t Lit JjSLua 

J a -^ ~. _ iS^Ls La jLAj jajj ^1) I _ b jbJ! oil Lull .^li . ij^UL jj£u ^III jjlul l 

JSj jjjj ij^lj J av I LH l$la /Nj vj. ft . v7 > /\\j iSlLvIj ajjj jLaill l> /AT 

Sjjj Jftvj LAjLcu ,jx /IT jL) jLftjJL <JUjVl OI j a^&laJI jujj Lftiu <ajju 

■ aJ £j jyL .iAlj vjfttu /^j J^aJi /T\j <ajv.lj 

oL>Vy]l j l ^ 5v a . all N*\ jjJc jjJj <v l i,ii <i (J J LJU. L>ajflI obi £ jjy .■ I i-A 

JjJj ..tlju.^1 lj <(Jjj IjuJj < 1 1*>^) lj < bl IjLm I vj^a (JS a ju£ (Cy a. I O La. 1..lift a J viil I 

. (\^T Estilai & Hashemi) iujlaJI ISj^a'i 

: JLIjaJl.T 

^joa^ti f gjlobi ^Aj > Parthenium areentatum ^aIaJI JIjI^ aJI ui j*-> 

juLuvSi bVj vjJjt v^)iaj -'L. ..<11 Jauy JLftui ^ <aiyaj (o . A J^-u>) _ yv «.a 
vJa villi bLftj JaLu ^jjl) iaUxail <auil I o Li bill JLIyaJI JAjj .<LiSjjjsV I 

J^La. LLUnll (^jLaall ^.biVI ^ <a>lav~nnl vjauy <( Hevea brasiliensis LLLII aja_>i 

.iubll bibll Vja JI 


TTA- 



_ J LiCurtjV I I jAii Ji i> J I 



. j ^.Lii ^ j *i «.i 4 .a ^j| i^jLaJ I s _^ 4 -J f jiA Lejj A • JJUl 1JL1I3JI oLkif Jj_ljfc. ^lU : (o _ < \) Jlii 

£taj( Sj%iS Cj)J JLI ^ja iZj V^L_« ^Jj ^^AAJ Estilai J^ojj oij 

^filn^aSU 5 jjil 1 > a» iA tillj j-Luj <L^ju-u jLjSLa /iaLUll ^ja * • - A* ♦ 

* 

. LJ 1a f ^jA <£ Jj^I I 

V jjliii J IjaJ ) jjli t lj*4i~i a jjlSXi LidJJl 1 <JLuJI JLI^aJI jjJo I j*. lajj 

. Apomictically LjU-aa] 

L^_jj»a5_j 1 I La^ojj **zj LiL lIIJ LJ 1 LOl^Li -LLI^aU J L J^J 1 £ Lij j JoJ 

^ Jj ^jSLol <^L^Jua| <j^JI ^Jqu-u Jj£. Ifl • La __r^f La^ju ftjUlml ^ L 

, ^ N ^ AA Ll 3 l>^ Ij Thompson ^ cj UJ I *j!L «^_i LJu VI J Lac 

Lu^lj Fangmeier j-aIjj .<-j— tljjj IJfc <jx. 

■(««) 




oLjLlIJ I 1 I «4^fc~i U >»■«!? I ru Lt-j'i ' — ■ 


uiUaJI Ja.-\"ii A_ujUi (jib 

^JaUJalt 

: Lvconcrsicon , vuiaJI ,*vo iJkil jjl^all uiUaJl oiaj 

: L. pennellii ^Jl £_ji]l . \ 

_ jUmV I l^iA jkjL*jj IjJjj (jJjC. j-fl 1—iLiaJ I i jjOiii j-g _ Ljj - I I i* _>aij 

^Jauu ^J^ll I r. Q ^1 I ^*J ^ [_^_J ^ I i t *k I ^ I 1 S * I I UMI B 1 1 i^fl i 

j ,J. ^.-J I oIjMijJI jxalij , jlsllil elk ,j-i LajjS Ijjfc-i i_jlxiA]l ^)Lj LaJe. . .^jj ya l$-iljjl 
La I ‘ I j ■■■'■! ji *I1L JaU!L>.VI ^jJc. y> 4lilgll LfJLa.Li i . i .L £I Ij^J 

.< in.o y^i . ; j^j . '.yl I Li jm 

ISj y >L Jj.-w^.gJI Lj-.j ^ <j^Li L neruvinum £^JI oViL- ^dsJ - V 

■ *• > 1 ~L I 

^o.it ,I . iyK 11 L a c j ^ f, , ynTi L chilense £jill 0V5L» _ T 

.(mY Rick ^t) <j>ill 

oaj . oljjLll (jJjVl jjiJI olkj O^'O uJLP>b Taylor ^jj 

> a I 11 cjV>UJIj ^JoLoJall - aJiUivI I j! I 5jl ^sJI wil AaJ I 

^IjjVI jj]I _ £ijlll jjc « L. nermellii > <L- chilense 1 ^ 

^kJcaLeJail £-4 Cijli.ii i l ft n > 0 ^4 ^Jol ftlfJ I {jA i flLfl-w U jjSk I OjI^ iijjJ I 

V * 6 jI ia»jj OjIS LoXm _ Cltwj . O ljj(ail ^JjV I jajJ Ij CjLuVI ji 

<iua L. pennellii jjl 4-uIj^JI oLmjIjjJI JjTu*1^9 

I IJla jtil j 5 j ,(^A. Stevens iilj^ll ^ja jjjc. L^jj i 



_____ l^j J1 \ ) Ja"k J 5 jj jili —,—- ■■ - - 

JXJ IfJC^tlil ^ tUL JoUl^V I < jl£. jljjVl fijAfl ^JaiLaJU <f-LloUI £-a 

."■ i ->■ I u-v V 1 ^Aa 4. 4 i,vsl.-^l I aJJb jj-a a J1 fl" uuVI ^.Ijlj Lq-q f <-Lt -y ; oi's-i.Lb a jll. 

- ( N ^ A * Rick j ^-lo la-UU <-u LI I 

o Li] I a * <u i Lu I «l^J 1 j *■ J L a L&LaV I ^ j LJI ^tlxj ^..Tk’uj ,. 11 a 

_ JL=kJ. I I lA - OijSj j ■ 4jjll I jj-o I £ Lxfl ^_fl I ijjJojJ I i j r A a J1fli j-uV I 

^JqLoJsJI oV^L_o ^6 J-l£- < 1 > a t e i \~i I ."ifl ...X I ^ “ll I (Cottony root ^kill j - lyf J SjAio 

<J^LJI ^.a a jfl U!! a1 a o J-yj jjjj , I j,x-•> V ^oLomI <_JL*JI a^LaUJ 

* * 

Nl-Afl r<jjJ^JI Q \j t3l i nl I /j- 0 1*^ JwiC. L^ll^l^wL oj-»-GJJ «P.1.121665 

<jl | s Hochmuth j-^ jij . jjlujyiJI joLualol <_JL*JI l$lL aS 

. crl Jp4j)I ^JaC. I fuio J-^lj (j^=t l^-Lfl t I alA 
lo l$L* x -w U1 a UJ I oLuJ I j * »lf > * O t jlLa a^iC (^Al) 7.0 he I j^juj 

j^Cjl ftjjli jjc ^Jbj ‘4gl ixajjJJ ft^iUI _ \ 

y iiajc jrCi| ^Jc. ftjjli jxt ifO 4j>.1*1.11 ft_^iUI _ X 

<S^ >*J - (dgt dgt ro ro) ^ ^-xTd .I (_Ui^>Vl ciLiill Jjl o^.j aij 

O* N X jJI Jj-oj joe. <j jajj _ jJjjI jjt <j' 0^ yLi jjSj ^1 

CjLxjU (jl LoS .JjVl jJ^JI eJ^aJlj ^la ■ ..II <_lul!^J I c ...I I 

■ Dgt _ oLu <xit jv» U Ijj I nixl^ i'hSu dgl dgt 

J>V t> jjc Lp-t I ^bushy root ^J! 4_M-uj) brt 4 wl f aUJ I ^ X 

iS ~) 1 ^ I-Ajaj Lai jJ^JI j ^iiadyjl 4. t \ j ry M ^i£.UJl Jys 

5j£.li LiillI ^Sljll <>// . 2 j 3^? Ji-ill 11 a a^.j oij ».A^«Aj jjli^ 

jaIJI Jx^o J—al ^-lt brl brl a^iLJI a mIni jl Jau jij jlaJlj jL-JI 

^j 1 A-^ fl j-alll ^J] a^llall j lUI CjLU) ^Jjj Ulij < lj»jiU %.a-Lll 

. Ljfllo ^jLqII 



---J-UVI - 

UJ ijl jjj < L& jiiLo Jji - ^! ^^jJI dwiirt rool ^ jctl I jj^JI 6jAia - i 

xic-j i Jmj.HlL <JL». jjj 6_>ilaJI j-iij ^,1 .^gj»A-JI j^iJI tJ -4 jjjU iS^ 

.Nutrient Film Teclntic|ue ^jiil tLiill * ■'<«' «■ ! U~.. <£.1 

(jrfJaliaJI 

JUSj • I Ub JM-i J) »«' ■ ■■...■ '. fl 1 fl. 11 <^uLutaJ I J.l,..oLaJL V->LU> >1 | Jjlj 

Jyj oIjLlI]! Sjill u\ (N^Y) Ekanayake & Midmoru oLJjj oa—ojl 

in k wjll I v £ 1 i * (.,0M — f ^ LJI J^j I bi 1 io_Lj^j ( 

fi 

6j,-1-L^J I ZjfilLj <_JLjJI i i I fl *f I ) e_fil^Jl J Vjl 1 , *■ -V J 1 > 4 JuJoJ I 

<J^Lt-aJI ^ 4 - Li^r> jV I I Ci 4 -i^aJ I ^ otUI ejd^J ^J_l I 

Qj^j \ a‘i ii *LT~7 in-^11 ^LJI iijliil Iaa (J.iA iI o-»li MS - 35. 22.R 

t Haillc j iC ru/ci 27j <Br - 63. 15 oV^Lt-aJI ■- cl &-*.!1 ^-v > ^ ^ ■ -j) * * ol^jj 

. MEX-21j 

(^Mlt * 9 -»j 3 I» -wjJijll >* 

2uJaJ$\ jt>*^ 

^Lill J^JI Ji (<4*>k uf-& 

jlij (jlf JJj £?-j ii ■ Jj-»* ->-> -LI C^i ‘a^b 

^a..aJ I oliLuJU jj-i j >Vv lI «j-° e l>“) <jJ>■ 

lo.a vll <jjll I otajlSj otLoJI jJ*i^ o»‘ * u l : l . lL ** . 1 -( f J-® J* 

Jjli .. IjJ u^-aljVl IjJijJ 

jl ■-.! JJj wijjij-ij StUSJL jkjj V _ ai* (jj - ^> _ L > 

j!ylli.l ^1 j-Vl .jJuI)! JJ ,> o' er^ 

<ULJI ^-iXUI ^!>i j^lji j-« <AI'PJI £tnl o^iij I JaLiJI 

. <i ^. A> f I LS jl I J^L^i-ou I 


X1Y- 



_ J IjJj I J J J 4 _IJ_^ll I — -- 

< i‘i J jjJ I ji-n L lkJ Ij * Li I 1 i ei I ^rkfl 1 | jjwLji 1) &j.» >» jl I i£ LLJI j^»L ^J JJJ 

jjj I jll I ^_lc . 1 iA^j _ jjd-J J ^iAi V I Jotiull I J^Lle* I jjjj US ■ cj ul)I l$J LaIj fj 

. I L^J LaTj I j o I i t\ >S jj_li_u) I j Cj LJLI ij 1 1»* ^Jcj * I j-v-JI I 

_ »t - 'll jj (JLLul j*. Jjul <l^iu foLjlalll 1 flJI t» ^LuuijVl dUjS 

IAA-oxida.se j JoLjjJ ‘ ‘ ’ 

ajL»jJI _ jjilI vJjjli ' oljt-iiJI ,jj iijaj ^lll - oljjilJI j_,jl Ly* J*Jj 

l-:imimteydopropane- I-carlwxylicoS^s j&y 0^ iyf> .j^iiuVI J^y <j-® SjjuSJI 
Jk Jj )->,"11 ^jjl y&j ijoijl k_ij__ > Jo coj ^JqLaJcJI ( jj Jjjj( ACC : ijLI acid 

Cl lilxj .. Ij] u^| cr 1 ! «Jj^ Jo_U_] jl Lalu ‘ d k >1 I O Lj Ll JI 

L$J jAjJ-i I) *L>j-*-ArJ I CjIjaUI ^1 , JjaJ I c_Sjjk O^J jj-lzJ 1 l^li 

jljjVl J^lliL I aLzLjI ^jC. JjAi-uil J_A 3> d I A*JJ . i 1 u| ^JJ l$_ufi JjCwiJ < ( Jj I . KjS/ I 

. jjiJI Uijjk oa.~> Eipinasly Ji^i 

- jjwiiij jjj^ki/ jj-d _ j^oLulIi ajLij ^ij-oui j^ifluii «J]jS 

l j<^> * I ^*S lj-*J *^ 4 jjaJl ^j|^-A^LII I i„j Imlj '^Loj Cj Li ^-1 r g.0 I 

J-Ld) <J^uAl I OIj ( Ij <ciu $- ujj j] Ij t cLkl I ^jdSku» Ia, < j ■ 11 La^V I 

i^jj-LjjVIj Jlo) dil^LiJIj <(para - cnmaricj <para - In droxyhenzoic 

.jjjUlII jaJLj SjLx^a CjLjj t , U 4<1 ^J| JjVI JjlIijjSj f^jLuIlJ 

4 jj 1 aJI <_ti.t i r, V I ^ Liaj jlj ft li. o V <aj^UI < 5 LUI jijj jxjc. ^J| ^I^jaUI qTJ I ^jJjj 

• Cj Lid ) [4JI Lfl n~nl iAA jAij Ujiij ^£jjl j-aV I ‘ 4 ii-11U a j j.^j 

SjUI Jj^jil) ^jxAa]I OJjVI Jjaj cUae ^^^IjVl U.-ailj 

'—< 4 jjLiJI i jj*aJI ^Jj ^ i 1 ^ ^ oLuil <jJc. _i^1* 1 ^j j 1 1 1 

LaIjILx-o 5jSS oy.d <jjill d>° ol^liJI aiilj Ji-Ju US rdenitrificadon JLi 

( Krizek ^c.) <_>*=> Iljc.1 jjfllj J^jjluJI ^1 oLjLIJI jlilil iillj yjjlij 



oIjLJ i ^ ^ IjjJ I I ^yu UVl- 


43aii! j-dl (Jj»aj 4 djLill 

L j>r»fli ufl q_>la ^-0 ^-ClaJ I 1 g \*S a j I Cj L LyJ I jun ^IlJ I ^a-i L> rk-J 1 ^xJtl Jj-o 

: JL L. Soil I ^IjVl 

5I J I Cx-oL ijljAJ -*y^II g-fc* *■'* ^A <0IxJ1 CjL flUul I 6jLj - \ 

jl I <1a a v^ t. > |^J I Li^L^kl I *_. Cj Luil <* >^:A^v1) ^ 1^ a tl I 1 j 1 * 1 Cj I y * ■ ■■» 

_ rj>*I cjULJ.1 cUj ^^Jaj . Acrcnchymu ^.^Li cjl^Lt-ui.1 

(JJjLII J-oaJlj ^oJ I O LLlJ I ^A ^Jqj La£ <5 jjUI CjLLli] 1 ^ Jj j£-j (jiA I j OjVl^ 

a J-A jA J_| . .Cj^L^JI Jj-o . ^kioLaJaJlj < ^u- A -i. t J I jljJj mJ Ij <^-a ft 11 

o U>. 1 n.?k I lj***-> ^Jl <flL*^aVL < c j- l > I o -0 cjU. 1 Tk*k I J5> <-ul^JI cjI^IaJI 

. jlil I - jjJiJi Jja. ^ju it J ^i! I - jJ I ol^KI I 

Cj lc Lj o ^ UJ L» 4 -Lxa^X 1 4 1 a i. *r. t I^jJ( L^UJ I j Acrcme h y m <i -J I ^~ * ■.. l jjlL*_ij 

<_il_flS ^,ui£. >_u.i<i) .a jaua!I Li^La* jlofjl Xxc. {jjSLu I ^_fl aj_u£JI ^Lul^JI 

(_£jJI - ^j-lLuVI ^1 £jljfl I La£ . ^uft i J I cj q >la Q~^~i l^_Jj I <J LLJI 

(ji jJ ^ cllulase JjjJjx l ■ * JI JaL.i.n ajLi^ ^Jj ^ <-1 jh - 4«ul^_A^UI ^ I 

. <-yi I^J I O I jj4_1qj t A > i ^ I c K flj I - ajj-U - ^Jjj 

jl i l ^a i«iCy 1 Jij !<_ijil I IriAUJ <_u-o^C. - X 

?CjbLii]l JjJc ^-fl dJj «jji i , Ijtj^-uj ^Li-l 1 oJjxi Q ^ ^ 

. ^j-u a iTj I j ! j J j ^ I-» I rtlr^J I 

ijij - ^ m .A.lJ Li <j-o Lki I - i 4_u L^a i o!>Lij5kl] I o ^ j Lj-ui ^ I Jj ^JI J - X 
fd-JLU Jio !<jjp^xll i j^La^.V! ^Jjlj_J1 6C& <JlLal J^aj ,^l«uVI J[^^J I t (j lA 

. Shickimic cLoS_lJJ1j 

a J (&~i. i > uV I . 45 JaJ I ^ i /*> tjSU ^4 uj L >i^l I O Cj LlIJ Li 4j^ Lfl c . cj Lj Ll\1 I ^ I 5 j L j _ 1 

v_jLiiJ^ CjV La. ^yA i.u5C jV I Vjj^ oLij^jiJ^LI J ifl". .i a*C ■ IjVif I ^y_o 




JLjj J j! I 


( 31 jjb ^ nitrate reductase ^ SjLj la^L £ujb 

, <jLj <j jjJ I H.uj OI -J^LA. I j I jV I i1 ^jJ J O Lj LuJ i 

4 i*t laV | LajxV I J 1*1 a* ^_fl <5 jaJ I I jV I J a^T*i ^l]I Cj Ij LoJ I ac Lfl£ eDjS - 0 

^|L£ ^ ~ NAD Mo -M a-Lui^ I a jLcLi yr_A,t.u > jJ 1 yS I aj-A > 

Krizek ^ ^*,.^jVI 

< _ r Ja\jSM J a-v^I ^jjftll 1 (^Jo 

6 .* *j11 <t£jjJed I ^A <LjJ a Cj I jVaJ f LL L> <Li^lJ I ^-Ai.oj j\ i tVil I f I y±, I Jjlj 

9 p * _ 

lj_uS i.JInV <JU jJal I 6 J-A Jjl Vj jjii oIjIaIII <Ja~V» H 

4 j^ A I 1 fl > i <Lu Lo l^q ( ^_fl I Lai j^A dlji ^J_iJ_ill jjljj . JL^-^kJ Ij Cxfl^J i 

jl < I i atJ 1 ^j-a ^1 jjAAj jl n"if-V L Lojj f 4 ji Jjul I JJU. a! 1 a,\trJ I 

, igjila OA> t a ^iJlj <^vixJ I uJJj^la l yJ I CjLjLuII 4 i-vjtj i-. .ifl-i i 

: L>° U ^ j^uLJI Lu £_-o <_uU) £jl^ll j\ I t fll] 1 j5j 

— t n<j I >^_filJjjJaJ ^ A-v 1 I CjjL^ 4 I . ^ tl I CjLj Lu < CUjJ I cJJj <^Al-Mll 1^ < a. U t fll->f I 

■ J^LaJI ^ _«LuLLI ^ 

jjll jjxual^-all J-aaj ^5 AjjIVI 

La*\ ,0^1 ^ JlC l aI 1 t Ijj!^ I 1 ^ IjjV I > ahA.~ 


^JSil jjt J--*-" 

Ho** ijiU 

^>ui lw«n t -v ^ 

t ^ A ^l i J [>> 

jA ^ 1 

fJaLOJI 

ftjjj 1 


J .. .M 1 

j-liU! 


cA 11 


- no 


isJ ^II 



jjJ I jrf J 1 i^L-Vl 


£ji)l CiV^LmjJ i-il'mil AjjIjjJI oU^LkVI fkliJLI Ij-A !ji Ll n fl j La jjSij 
<j jjJ I Jjfc J »-•■' ■ Pato ^-aU I ' ij I Ja>j .. "iliaJ jjjd I oijjJaJ I fj Ini' Ja^ljJI 
!_Jj. ■— 1 I 4_J(jJ I *j 1 ■ a»«l I a ■.. ,K 11 . al*i.y»V | ^ya LulilSj ilnia >. fl \ ■ ari 11 fjjn jjS I <^jja 
Lajjf. Lee wilaall Lf i Jj I e \~> 1 I jjLli |kJ aaa JjJ Jjj <£Laa CiUiU^I OJajJ 

jljjLcu alj, ^-v A ^yaJLij (jLij^U **.ij~.ll <la.jj J^La. Ja I j " I J -ii. a ILL *L jil I Ojat 

£_uL-ij) jl ijjjfcjAl u\ ftjJL fUllj ijjlJI J-OT. jjCU-1-ul LojlkC */N A J < "A 
Lojjc Dorman ^1 *naJI . il^ll Jj^/o\ j < TA j < A djji 

<^ji£L^y «i Ij I 1j ■ ■■ I 6 jl - Lit I J-ai) I 4-l^»j-o ^uA_» J^Lii _ p 11 Ij 5j jil I Oj-ac 

j^ie. <^uLmI 

4 

<^VI ^a JS jj <jjjj I j JC. J A-w.*t HjjIjjJ I oU^j^VI qC. JjaaslilJI L> Ijjj^ ^oijj 

.^JUll £jaJa^aJj I niuilla ^y a dUJjj ' LJjaoLiJIj - a LI a LI Ij 

Ajjiil <j uijjla J*Vil ^ ^J&l! 

: Floating Rice 

jtLal T . Y t UljV aUL hjM jUaaVl Ifei ^1 jlallU ^ ^UJI ^jVI £ 

jLl^ > jJjjia 0 ij A jjS’l fJl»JI ^ji <J ^ a l iii t l jJajj ,^lc JS jj-a H () III 1 . T ajl 

^Ijjjl tj[ ■ fl Jifli ^jalla ) jA Rayada filial I jjV 1 < at.^ ■ .^jiij&l-*\i > ^ij , I■ ■■ 

T • J Jl II . vjj I via) I a JJk Qaj _ olaltl J3J0 Jjjj >?ia~a ! Ijia Y • - \ Y jjlma aULI 

* 

. Lujj ^kaui 

: uk cr*^* oViLaw ^ CjL iao Sjt u Jji 

*. Ijlj fJ U u id^iaLu ^.a j J 1 * til I l^u C.Vy Li. 11 a jjfc jjJj - I 

. LijJill (yljVl (jJfc 5 jjl 2 (jjii jl 

J-1-JI ij\ <AjJ ajjjai ajlji-l jUxaVl Jail.ill <-V ui tdJj JJU jjUAxiJ I iiJ^J - i—i 



- a )V I I ^ J«Vil I 


oLUJI f -lii ^jJI ^oVl LJtl ojiuu I jp lijjVf SljL^o <jio_i V ^UUI 

p Uli ^aVII OBj^Ja ^Jc 6jJLfl oLLill ^jjSj (jl i ' ■ AJJlI p UL 6j^-oJUi 

■ Uul 


I « ■‘* v - * . , IjJj 1 a . iflJ I jl . ..">■ 11 ■ iflf H LI I t| ! j. I. IA ^j-^Q~v > i jjl i.Oa -1 L£ --a. 

^ici 4 j^i*ji jijjVi uti"fci sI i^jV i ^ic 6jjii iL^jcji i ^jjSj 

. CjLlI I SjtJJ ^ ^- a< I < Jj IjjV I Jl^-i >,l\“Tfc ll fp LI I 


6^-A-L) <_txi L^j 1 f 4 Ixifl ^LUI JjVl ^ i anb JJLj 

.<_^>llL ^ujLui^JI jic. oV^LlaJI Ijjx. 


<-ujJ 6j1flll Im'v j^c, (jilla jj I ( jjiI pi fl i nil ^ irtnb .. I Jjfc 

. ^ \ \AN Frey ^ ^ A j ^ Jj • La-o *4 ia~.* 

r^Uall . T 

CjV^Lujj ^JLl^ I J JjC- <_JL*J I ix^ijVl <Jjia^ll ^_lc 6jAA] J 

^ fVF 134 01^11^ i(WV Rebigan) LA 1421 <bLJ) tl*!* f^Ukll 

oV C i * L Sjijc jLLxa 1 <~illfkA . ^JaLaJoJI ^Aaj ^ * ill] . 6 Cuj^.1 <j 

VF 134 o) I Iwlc. 1 Ail tjlimV I ^ ^Jc p L Aat | J oJlj < JkCfel^ 1 ^1 *wV> ■ 

.(^*^JL^il W.L. Sims) 

Jfftil <JIjl1I 4ja^jVI <j^iaj]l Ja^ll ^ If <juuJ 4 OJ^a.1 j5j 

f ' L ^ (JlJL>^lj KuO I+J t J i -A I 1 u ^laJ % L -». J i. ,> V | 

(5^ - JaSi l 4 ifl oV^Lm< (jjlai ^,1 (^la-LJI Oa^jy ■ LvCOPCfSicOJI ^^uiajl ^ <bUuj I «'■■ ^ 
jljc-VI i>* Sjju^ai oljji J^: jj-lt Sjai ojfJal . ^1Q\ jjjJI <>• '/•,T ,> Jal 
.L-123 0 V 3 UJI Jj-qaI cul^j <6 ^-aLwoII Flooding *ULL> 
i>* ^ V 1 " 1 cH* iliLJI al* cul^ dii .. Jlj ^ jJL*j 

4^JIaJI OJ^J <<6Jaoil Cit-iV^JI 1 ■—flJ ^uii O J v3 (^j OJj^A J■ A^ 1 1 






A’l^UVl - 

McNamara Mitchell) P.I. 406966 ^LJJf <J^Llu y (^L"l < ..l^A Sal) cllL jljiiA) 

. (N < \A^ 

(j£-<u ^j) I 4lmlm Jj^-b jyll cUt_> jl^C.2>U -JaLJall oljLij 

‘ °" ‘**yj 1 i^*-11 <Leaf epinasty jJiiijI ^1 JL-qjI 1 1 1 ** J il 1 

.Chlorosis j IjjtsSj I I jC. I jO In" jk!i . jV I <£■ Lx* XI J I ^j.aA?J I Jjtui I 

jjJjiJ I jfl ln >j . ^jJlII ^^Ajjdl I <J I wl-i 4r. Lu ^ 'X • V V Jju e»j ii^l 1 j I jjV I Ljfl * iij 

ijjil I wlJlJjJ <£.Lxi X 1 JJU - a jlc - JjLxJ I ^ya ijJtLil I (■ I ^Jc. L*xA^*Jl 

(f fi 

jIjLo wM-uliJJj J Ark 1 *.>4*11 IjjJ 4-uA^xII Jjj^jl 6j~A 

a j A _ I »■ 1 Ij j IjjV I <-zk.L-u^j t o lull c_fl LaJ) j^l 1 L ^i a J-A Lil I I 

. <LlxAjaJ I jjA^J I ^ If o lul I 

0^ /o • ^ya ^!2kl >r>K p*Ti ii^A^xIl jjj^ll aj-A ^1 (\*\AV) Puysa j5j 

^jlSk U‘u i Aj-Aixut bjj+Ski ell l J^l^cVI OxA^JU 1 o la Lull j-All 

JJj . UflTt fi SjjiAj ij > qj jftl CxxAjJU ^-i) I CjIjLuII IjjJajQ LAj-A 

ri-J ^1 Laj^o Uaj *ULL iojliU (\^A^) McNamara & Mitchell 

^y J t * l^ t uft ii\ *uSV 1 < i j-a JSl oL ^ ^Jj iajlill OV^loJ 1 

► j !^£-!>U 4-. A^JU c (£ I I i -0 LxJ I O 1 

^k-LUJI ij) j..(>^• Mcnamara & Mitchell) 4^uljj ^ij 

<XoLt^o ^yA 4 tnftA byJuS 4_uAj>£- 1j L JJ^ dujS P.I. 4(16966 
^Jl Lojlill jot L, peruvitmum var. denlaium ^ P.I. I2K644 <bL*JL <jjU-a 
LJ'iLJ I ^ lfl< nil 41*' -v11 <xaL-oa oalajl Ui < 111 a 4 tJ Ajf I ] 

cliL <*Lj. VTj jju /Aj i/T . V j i.iiu LojliiI 

. <jQj(ii I jJ C. jjJ 4_m f. ..1 I j^Cu ^J l.ftkl l l^Jljl]! 

<LoLau» JS jjuO (jxi l^uS yiLaS p“\A.) Kuo & Chen oa.j j 4.1 ujua 
^laLolaJI ciljlij < _ r lc fL» 0^ a»Uilj < Flooding ^UL jl yi I 



_. <±—Aji I I J --- -—- 

I ^ f t J 0^ 1 ^ 1^ ^LmJI tn *~ ^ t ^-6 Jwic ^A - Lo-A^F^A 

l^j Ifl f _ iL l 23 ^_Aj - ^ ^Lark > CjV^LmJ f j!»£l O-* ^ JAj) . <jj_iL^J I jjJ^J l < 4 Ja*_uV 
^yLuu-o LcJc. .. Ijjb . wfij^ioi I 6 Jla ■ii'a. \ l^j Pro line ^ ^ 

?Llj| 1 ^a J ^jA 1 o LkJ I 2>^lx^ ^ 

OJ&j , o Lui 1 4 1 n 1 1 ^jA 1 I^J J \ J^> I * ^j iSkAt i C ^ I ^d -s Ail 1 jlj jl Lal^ fl . ^ l^C^JJ 

^Jl _ L!P^ - Lajj. 6 jl^cNU L 123 il^LwJI Lojli-a 2)1 jlilcl dllj 

.Jjiajl ^Jj <ajlj^JI oljAaJi 2>^ ^ 

rU^Ull . r 

U^oUll oIjLxj j j ^“>1 4_J Lll I ^j^ Li I ( WAX') Nelson ^ 1 

,<Jj^io O <Lu-ijV I Ifl-Lfl JjJj- 1 ^ ^5biiJl ^-k^ljVi ^jA ^a_Jl ,J a-k j 

Triphenyl Tetrazoli- iSj^ku <J1 jl 1I <_»jis^ll <-Ajj& o^2 jjizJl Jo*-q _ ] 

. (TTC Ijt .^^1) um Chloride Reduel in Method 

jj e^-i I J U. - U^LaJI jJ^J ^ja u C .V 1 ^jUj 1—Lj 6 j_i£- ^iJO-l _ u 

. Electrical Conductivity J *»^ydl ijujlu _ <-JUil <U>Ujil 

<r^A,a>Lt Water Potential ^_»LU Jl^JI ^uLuj 4-i^io^ll ol3 L2JI jaa jjjaj * _tk. 

PC 1 ji 1 ■ -^~' . 2 kI^ Pressure Chamber Jf <a_i^Joj f4ajlc.^JI aj^JI ^a ■_■ «^*^11 

.^^UJI jJt l# Jl 1£. Jjai . J 

•-ft, fc ^ e 

^_uSI> ^j-lc 1 ^ AjjI n 1 /jjjJ ^jjUll n 2>^ lifl 1j-t ^A-uljjJf £t_iL xj Afij 

<IL> .<AjiJI ^IjVl J-a-Jl tja-kj ^j-k. L^jjwlA (_£Xo <JjI jj 

Oj 1$ L a n i t LljLu LUjJ I I tlraC. ( l afl > V Ll5j I J > ■ joJ 1^ FTC J ) 

5 jJa oV^UJ I jjS I ojI^j .^jj-IajJI j->,.ifl~tlL> ( *, A o = rj 6 juiu <eU l~^ PC JI jLlLL I Llj 

. P0 74 ^jA _ <j_N»ljjJI ^A - 4-ii LlI I Aj^ia^ll ij ^ lr_ 


- 



* * 

fdajll I^ljjLlo UqLujI <_lj JjlI I jioLul! I y&jj a jLj <K m>a Jaxjjj 

j 0, * ^jC. <j jjJ I pH fl^\l £_aA .4 A-^A-aLaJ) ^coljVl ^ ii^j^JjV I 

Jaj ^jll j-aVI :>;>!! fj ( Jj JoJ lj I'll 1 1 ^ya JJ£. <jjlc, 

^J^VI j^oLlaJIj ^.jolojlVl ^j£jj I jVI *^itj J^ljl Ijic. CjLiLiJI Sjbii ^ya 

* 

.i )0 ^ir )0j^ pH pljluil ULui 


^^III iflUJI «LuJjj <iUJI jJdLlil ^i-oIjI ^ V 4KiTil,I aiA I Jl 

. .fU <_£ J^J I ^-aVI tJjLcill <Ufi‘) I 1 pH 

: Ifl a A I Jl}\j < <j JjlII j a^LuJ ( f^yaJU 1 ^-A <JSLl£la 


..ijjiJf pH jjA HH j InfcijlI j^-o tl*Jj 5 jLj <iUoVLij 

4-JjVl j^Lutll ^yA — 4_A lx, 1 - IjV I £^l^_ll LftA ^gj) 1 ^ 4 ftv i a 

Lf *J.I J Vl dJj Jc- jAjj) ijjjhj foUill <i_n > x<all 

otiLHI ^I'^inil ^J^_i .. 1 jJ^ t id LJL Jj^SLi jJ f joljl j' f 4 11.. \ 1 1 * 4 j j . A* f I 

>i-dLxII jjA 4 ylfl-h i 1 f ajuiAll I tlh® 4ji&luiV! 1 ^~>c (.it-fti ,.*«I) 

IjyA L^aLsk LoIaLAI 


~ 1 ( jA_ti'jji«*tii L >*<LrfjVi >- 

^g Llo^jj Lfl yfl < jIuJlj ^UI <GLl£jJI otulSJI -LLl»> <_ijj]l pi f j_ij^i d)j£ 

; - 1 ■ -\j l ‘■mj * Rhizohium lj ^u-jl^J 1 ^o I c II o j^j] ‘~^ > * * * L»^ L&I I I Jla 
jjiijju ^oll - R. japonicum £>JI oV^U« ^uSJI lift ^ o-*j^l ^1 oL^jljall 

. ^ ^ AT Devine I 1 J^a ^-o UjjUlj 

,4ij 1 \a> 11 LyvL; ,k^> LujUu <JLulII L$ &a » V j-a J1 j_i£. J^UJI ojli Uj 

jlAjlJ i LoV^Ltojj /4- ua* 11 ^{h ^_o L^jjUl^ul ^jlo v aII^j *LJ^jLJI 1 a 11j 

* * „ 

i»AW l ^AjjG.i.uj LajLs ., IjJ . r ^^JI c I^JI Cj jjl Ci i n"i ^-k. CjjUjj 4-ijd^J l 

OjjVI ~l~l i’il 1 J i * Cj V UJ. I cit ^-fl 4_UjjJI . J I Ijjfc .. 

a-® 

- (J *nfll I I JJk Cjlcj^p^O J) A% Jl _ (fr. J I I ^ I loL^JI jjL-cJJ 

Gabelmanj r(N^ATjDevinej (N < W'\)Wrightj ^‘WT) hpslein ^ JS 

• 0 *^) 

Mjjlll ^ 4ojJjL4ll ^uaUxll jj SjUj 

- 4 -a.axu] I ^J| _ ^.itA-aL^J I ^IjVl La^oS^j Jjjj l I jj!£ ^ 1 “ *1 

Jaj ^ill - n^ JV Lfl .oLuJI LfJI jT Li_aj ^ll I i^jldiil j.i-aLl*JI ^_y* 

^ya jjjju-J 4 jl*A a UJ I ^ *AljV I oULlU iiAj»u j ■ ^ L\ ji ) I 

. Lijui_J 

jjI ~ c J-j ^JjJJ ldx=k 4 K .T.l | 1 i-w" JyijLljj 

jl lJ^- lj ^ i>±t ^^4^ «LujLa j^-ollr. j( jj~n\c. 6jLj ^1 ^1 S<jjill pH ^A LqAa I 

lT^ ' <f^iLU<l IjjJJ-A JJOJ .. ‘’J^JjjlII cUj iy° JS I 

. ^ 11 a \ 11 Cj I j Lu_=k i 


Tor- 



11 ji <jjlJ I L*J I o j Lj o U^>a J I. 




^ iA ljV J SjjLJf jjJa I jjSjj ajLij J - ^ni,H ^ o^ A 2 

J^k] I )j_A oLlLill <jl ^AJ Jqj^J I ^JJUJ IjJb Jj^j-l 1-^lfl Jjj-J ^^.ll I 

dill *« *q~ 4 I o Lu 1 j j ^.l^a a _ JaaI L - o-i^w I wi5j . <iJ Li I o t Lul I <_j 1 % >li.o lj ^yJ I I 

* t 

ol>^ Jill 4 fl ■ -*tJ o L*>1jV I <J^J I i»_UsiiJj I 4 fl ■ <-J I 

J^o O Lujfij ^Jr. j"">-LJ J ^)-o .1 rt~>f 1 jifl .. 4.2* * it 'V I f* ^ lj*a ^ji llajJV I ^»c <jJ UJI 

. 4 a ■ >"J | 5 JJ*j i .a l ~ I < t.-v * V j 

5jLjj J^V <J£.!j^ 1I JxuaLkll Jyi JJjfc cJjj ; _ r J f - ^jJj LaaS _ ^ajjl<n‘)j 

. 4_l^li I O L*jJ I ^J4=» L^LA-OV JA-U_li J I jj&jl £ lij jV Ifl l,A"t \ 

: ^c. Afll I _ N 

Itf-U^J ( \l i u 1-j-uJN. (^^-4 JtAiJ I 'dl 1 I _ 4 kl 1> U - CjLfijLl^. I 

jc-aaJI <lc Ijj jliwul £-la I^Ji£ dlj jlfll JJ3j .5_jjill ^ kdililf ^j-aIajJVI 3-£jJ ^ Lijj’i/ 
ifl ^Jlj <_J Lad I jinn ^_l] I J_»jl^_J! Jlo 4_[j J 

■ 4 j a i ij It 4 j^jJ ^uaiII ^ ojjV I 


S jjj-xij I j f ^ ^ jxLc. _ J_ij 1^ I VI (JaaoI £_aaJ J 4_u^j 0*1 Jj 

v t I ,^-a L*J I o I j 4 fl i «r> f ^-a Lj^jJ J ^ j-4 J ■ 4 ^ ^ ^ I 

Q jaTi ij f ^Jl v_fl l \ i V I jAAik ^JJ 4 a . y f <1 a cJt'i (^iil j-*j < Pohssil ■ 

j fTrinliini j »Bagc j «Rio Nigro j ,Frontana :Jlo fJjjl^Jl ^ <^lj^ll ^ d)3 jjlj 
jtSd/ ^ o ^ i ^jjo *j_A . Lomlrina j ( \A S >5 j ,IAS 54 

u^l - o! jLi ^ g J I ^vJJ^Lo L^ l ~-k . Llil A I - <-4^3J I 4_JijtJi ^ ^ tjV f 

.pi! JI JjjjlJ L^JI j ^11 <la L A I 


-xor 




ci IjLmI I I I jiMi^lU I Lu*V 1 


Ift t0 if* rt-A^i I ^jA <J^LmJ)J IAiU^> IV Jh-k I <-lSj JjcS I J-lLfejl <jVj ^_flj 

j] ^v-uljll fjolojlVl JJ^JJ 4 f< 

L 4 Jj' A c>* /^* » *\ • UJjI UjSl lAl£ Thorne j < F* 1 1 ton 

^yd lll» T , T < A i J At Lo^UC. dt^lil LaJI HjjULa pH Jl ^jA I ^^Iu.iaI I IjJb _U£. 

^JJUJ ^j^iVl c-fllL-oVl jpjj Lni < 0 ,T £-U^J <JjJl pH jftjfij JjJJLiJ * jl~^ A / J K^\ I 

.pH Jl Jjoliijl c-Sj^Iq Ci*v~i l|| lj ■ -.-y /< ^Jja yy • _ T • 


s-ijjJo OaJ SjjLJ! jljJo ^ fjCajjVl Jjk=t lL>^ 1^1 fj 

— $ 9 

^jA <aj-Ijla oljjSjJ IfJ] JliAj <jJjla ^JJljv <a ^_fl Cj Lj LlII I ^aIi uUA <4 kAtfcl I O jjJ I 

^•y-~>-i j w^jJV I ( j^s <J L*J! ci IjjSjlU rt a<1 I J a~. ", ^ | <Lu I j_jJ 1 ci La. I j jJ I ~'~- ■ '•‘j lj 

jj-o Jj-i <jJjLi_0 ClLlxa. IfjJ ^"kU <AaaJ I lilt (jl JJ-LJ iJjLuI J^k.1 J Jj'y L$_l* 

. Pennoll j .Blueboy j .Atlas 66 :<jlLu»Vl 

<jjlJI j ■ *i 11 I fLi) 11 a_^JV I jwA <JU1I ol^S^JI J I'-- ■ ■ I . o 11 > aV I jiAiij 

^jj dkO.) ft^Jtilxa jjjdftJL <t ln_i~. 11 LijjJI ^ pH Jl £_4jj jlj-o l _ f lt L*jjjik 

pH ^Ujjl (jl • l^ja jkj) i‘i< ijlVI ■ *i* j ty< ^J| ^jjj (_jjll j-aVI ^jj-oLjJI 1.<-»*» a I 

i J rj. ~k I I JJU l^_J | J I/-II I <J^J I A I j^i I Jt > fl L.^kV I ft j-A <£. I JJ Sic. ■ 1 ‘.-l~k I <L|ijJ I 

Jjc. ^iij^il c .k > t-i j I Ufla < . U ■ ..1 I d a . U1 I pH Jl CL^k4 I l '» 

Iftjjll :,jx . illljS _ ijjkJI pH l jA ftjjjil <jjlijl < i.rf->LaJI lilt .Jjjjl 

.N^A> Frey weeping lovegrass ,_■ J.rj .fescue jinilj .Lj—JI 

.p^AN Lewis & Christiansen j 


fJfto^jVl ftjLijJ l j l n-k i jk-ftil I i—i l j-.-a T k 1 i_iiHvl ^ I ij^J 

itallJI <*5i| (j^LaJ Plasmalemma ^jLiJI aLiill lji^lli.1 aj^o 



_If ‘ j I I LulI I »J Lj <jj_^ f. 


^ jjia_yJV I jjSjj Jjl Jaj ..iliAi .jj-ajl Li}Li ^1 olij-iVl jJjaJ • j^yJaJ] 

Alias?. 66 J a-v“ 1 1 >,,t~iij-il I ^Jju _ ^^-ojiUI t (.i A» JI j-o j inWtl *ju> 1 g > » (_£dJI . 

* fl *‘ i-^ll ^o^Ljl £ LJuaJ I (J^La ^JJQ I <JUo -'.£~. I ^j]l J A J~' I t » » _ \ ' * a 

<jjLul« iajjj Uj IA l tils L^LaJI (Jalj ^Jl I jlftj ajj . Brcvot --II 

• ^ ^ ^AT Devine ^ v -l ^" . o l'». I I lt® 

: ij jl I _ T 

jkjjie^JVl 4JUII CjljjSjlJ) ij a-k j ^jJc. 6 j^aII iulj^l olfoliaV) jijjj 

e> t 

I j aJ-iLujj <L->W*I| <LAuaJ I 5 jiJt I <jjlj^J) CjLuuljjJI .Ajl jjgj GjjJI 

..*UJF>aWI jjLii*JI j_jAj Sjill oV^Luj jjjj ^.jaia^jVl oLijIj-jj ijjji .-.I a\l~ I 

4J^-J ^^-*1 C&*i f-b ■ ^b erb^ t^s>° <j* Sat a*aj JaI*j Ij) 

<i *^ 1 (j® (cr°j' i b>b^ j J jb' G t# 1 
: jaa^JI _r 

J- G~v l <iia jX ^-k -u JjLuj wLa.lj jjja. ,j-lt sjj*i]l _ cUj^ . j'« mJ 1 ,ji»l 
^ . Alp ^jll 'jlac.i (^j]l - tjaaJI li* aajjj ■f L jbA>^ iy oljjSjiJI 

. (\^AT Devine jjc) Smooth Awn S6j «Daylon ^) JAXuaJ I 

V'J' 1 -* <j* jxiaLJsJI >-jllija1 jjjj ijjjija. oUilii.1 (^VY) F°>' >Aaj 

j . Tuckers Favorite ^ L^Loa. kJll^Vl J^i . £, X pH olj jjAljl j .‘.II 

. Owyheej <Ace iLxaJ LaJ&b ' Analiu 

jjia j-fl Laa ^y, ijjl olxoS ^^ic. iajlill yjllxaVl jjia, Cfjla.1 jij 

. 4 ■ ..I . ..^.1 1 i- a 1 i | 




^UkJ I ^Jun {_yt Cell lines Li^Lst oV^Uu Sue ^_ 1 1 C*i> 1 jSLol alla^ 

Ai -Sjj^ua ( j-4 ^j i > ftj 1 1 ^ lr .^p aj <<jJjLs <xlj l^Jicljj jaj Marglobe 

duu oV^Ljt a j-4 X • • EDTA 

ioViLJI aii j-o olHLu J7 LjjJ jisj jJ ,j.. j t>'i«H I |j i n>'n £jlja j-S (jtjju jIj ah n l 

.L—O^c^^'uV 
: JL^I* - 6 

jjfej < a j i l IS' \ \a <xiijll O C ‘S jAJ ^ I a ~ ft jjaJI ^ya L^U. Cj^SUx u L %1 ^ I jS-a I 
olj Ljj I a j_4 jjj . I 4 I 4 iLctZ otLu JT ljj I jSLalj (jkjjiLojjV'l JjjjK a ) 4 -xxa ^Jc. 

<jkjjj-oj)Yl Jj j ja^jj ^it ■»■ j ijjLo J jI~> a jj l^ljdL Qj i*i% jj lUilj 

■ Jja. Vi ll ^Jfc Sjjill i-aJLc. <La.jJ Cul£ Ifij J%.jj 

j-o CiLA <Jd»JU IflYm 'itil ^jaiajlVl (J ftTk j l ^^lll L^LaJI oV^Uu ,j| aij 

4.jl, a .i. u ^-lf- <_il»iM jial US i^mL,, -J I qV^ Ij iil I dj^Aj Ua vUi iiLjxuJl 

jJxjj .iijill <LluJI jjJj ilLJUl JI eLjliJ I <iL_aL ^joj-a^JVl ^\x 4-JUJI oljjSjall 
jirtiilI j*-x 1 %~i 1 _ ^>ja1ojJVI Ja-auTi jjiJ) . qV^LmJ I a*) jiu ,_jaJI eLjl. J I jaal> jf 
U* *• ■ Ai%‘i o oljjSjaJ L^LaJI ^jAjlu ^ajlj Laa a a )yua jji 

. ( \ l \A1 Slarvek & Rains ,^c.) I fl ■!<• I j^a JiJ 

ajLij ,^-ic a jail I l ji ^j L% %J I , >j i.wjal 1 oViUuj t_al‘i.<->! ^yu o LfibUU I jAjjj 

j-jIjJ jaUaj Lfxi <iaS <ixxaJI aj-4 Jjl jap JJj .<Jjlll j-i j*.jxu>jlVl jj^jJ 

oV>Lmj Iji\ LaJjjs j) (jfaa jSJj 4 >^J jSj 



11 ..^li J I iujlll 


<i^eJ u-'l iflX -i w~J pla i^JI Jj I jjsVl ‘jjjJI oLfoVl 

.J^l 


6jLjJ I I a -v i d 11 .X111 I u" Cjta^G^I _ Lj<al I J^a i j-i _ oa^-j 

Ij j~ ' ■ ■■ J_a Ijc. Ij it I a jjk I r Ij i^.i.V-^.il [ 

o IjjSjlU 1 $ Ut~i (J j Lactuca I juW oV^Lmij t_a Lwa I <jjj ola^llil oiij ill] 
oUS j --jj ^JJ jLL_JL ^kfl»llI ^aa* 11 (j jL ^ IjVl j i!aaII <JUJI 

CiJ^I I OIa I ^ya (J-UJJ . I ^j -6 . oLuii 5-aL-* Cj _ J I £j-uS 

j <P1eno$ 4.., 1,..^w ^jc ju-v ^_il_u-ol VrJJ ^jn I < u^lI j“*^lI ■ ^j_u 

jlacl 0^ -L* serriola ^>JI £jill 4 > jjc. <l}Lw.j (Troppo j ,Celluce 

Cj^L-J Ij lJ( 11/aV 1 I., ft ^-fl tTh*1 ftII <J i III f 11-^1 I ^ JC ^j£. SjjLuJLI O j * t*vl I ^yi 4 fl h*»- /> 

Ujjj «L, serriola ibL* ^ jllta.j ,Troppo j <Plenos ^ a^lj jjf* : er L L£ 

60^Ij <jiaLjjl <fc^aAa ^-A CjIii^I I 6 d-A <j}Ij J_^j Jjojjj < CeltUCC CiLli^ <JLjj| 

. ( \ ^AY Devine 


4jPui! j^Uxl) (j^iSj J^aa 


11 * -i" i rfi I vZiLiJI is li£ J 1.1 ~k ~ > I ^ A i o Li t>il I ^j_u <jilj^]| o 1 q\ 1 \~w VI | 

<.jj* Jl« iijiljj Vose jaj .(UIY Brown) LjlJI <>» Luliill j^LjaJI 

>—ijL/li oV. jtL^aj i_iU«al i_il-^~i‘il ^^>11 J^-L-uj ^jl I 

<iaj5 (jxui^j i a . i ^ i fo»l_jjJ I j-ut-o <gi. u j 6jLij jl ijn-ilixll u^-* • 

. iul jjj I 

: J_ r lj l-« Jl">i I 1 j-* ^ tup I LfjJ liiO^ Jjlll iJai^aLiJL! <JIual £yij 

: Sjill- \ 

5 lj_V> OViL-1 i^lj ^JAJ I /) yi I ^_ya L f>~ifl I 6jji] I <Lua O La^Uik f oiaj 

^ iiliil (j. _ i -^ a 5^5 <Sja]l Ll^lj 



I I ^L-V \ 


.jjiL-ol jjjIj oIj 5Jt <ii -k~ij Sjjli f ^J KlI ji ji'i t ^Ij3 j'l j ■ '~j 

-j^LlujaII ^jx JSk j(ji ^iaJi oLuljoIl Oj^Jai LaS 

JjJlJIj ( jkjaia_jJVlj «j _ tl >V llj <4lj>llj .OjUJ^b ‘ij-LajJlj ■f.j j i. nVit Ij .jajAauLyJlj 
_ o LJI l iSitA I 4jj I jj obfllla. I llU j£L O J A <4 • 5jjJ I <j lj 

jKl 6joll Cy* L>?-* {T^j U^*i oLJjJI .(JiaJlj JxJUll ^jx iJS (jj 

(jJ] -t _ia cul l I 6 JLjj Lfjj ^4>j jjx kiljjjI ^L-alttl ( _ r k Sjjj 

• iilijlt JLH-^ 

: Ljj-oJI JLjA - X 

>• ta 1 (_jjJI Ji J-fcil <I i j 1 al 1 Weber LjJ-<all ^_LJ I 

■ jjVl-V 

jjSxlj lijjlaJI jjA JxaJ jjVl CjV^LlxJ i_i Ll-a I ^jx ■ _sV I 6JC O n ig 

J4 ina 11 iJlc. CjV^pLuj £ LuV <_ujj gxljjj ^ ,-. a w~i, ..I ,*■.» t 'I j l.Aal ^If. . ij» "11 
]R 4227 - 10 - 4 -j JR 4427 - 28 - 3 - 2 :Jlx '<aj2lil J n ~k~i (J ic. *j ii’S ajtli olj 

.3-1 

<k4ijjJ I jn> i J Ji~^ ) l j}c. 6j jLfl jjVl jjx <]^Llx \ • • j -- ‘ i-jjxlll Jj£x] dl]j£ 

•^IjjJlj (jjs (_>aaAi J. a . -^T i ^ oViLaJI jjjj 6jjj£ OjIjJ e^liitikl ^^Jej 

: (Jjj^aUl I _ £• 

Jj ( _>aaAj Jxax 6jjS jjSl LJjjualill otolxu Jxasjlll ^Sxl 

^ l a 11MII 5 _>Lij ^ li i Laj <jjL ax ' ..jail a', jjc ^ If I Vj ■ ^ Q f j t 

.^N^AX Devine ,jc.) j■ ^.‘.«ll ■ 


_ l| j] <j 1 li*J I 6 j Lj JaaJII <*j jlJ I 


• uLi^H - 0 

jI SjLaIujVI ^jk 1$jp liSl ^jul ^jk jlij^JI Jjjj <jjI jj oLWl^l jijlu 

» £ LijjLi jjaTi * lift I iJLaJI ^_fi Lu-oV I I (<j^)I Lfl j-uu^II 

JaLluaVl - ^ii ^jxuJISJI (jl ^Luil ^Jc. dllj ^i^iAj .f.jxuj&]l j<rtk ^j-a 4|fl>)I 
^aVl j il I <j jiL ^ji I jjjJI Cy* ! - j'^y 1 ^ Cy* S j LaIi,»«V I ^a £^Ia£ 1I *LJ l*J i 

. Igui ike, ( jkL V ^Ull I j^-ouaJI Ij-A ^aJl 

^liull jij'vJI ^jja ajUIluVI ^a ^Jc.I S*»li^i Cooker 227 m«II Lil^> j 1 al 1 <dJj£ 

^Jfi. IjjU JjVl < 1 ^jJ Jjjjj <TAM 0 - 312 s Alirf^ll {jC. ^J-A 

Jil j,K rJtf «JKll ,jlj (jjiaJI jJa-uj JjJjJjjJI Jljli.1 

Jajli j I 1 _^iiLjj (jl jli I jij ,{i=li£]l JikJI) I 1 i‘i.-tH ^j~-y « 

. TAM 0 - 312 OluaJI ^ <J*i 

; ^JaLoiaJI _ *\ 

: _ ) 

Jjla_o ^ jjjJI Sjjii) ^lr»laUll £y> itaL-i Ml oi>^i> O'sullivan ^_lS 

Jaii LoIj^jILo To Jj » h i jj^aiaJ I jaAjIu fojjVI J_pa (j A a Via ^Jt ■ < jiu 

^ 6 jl fl l i I.VI LfiliS ^js CjV^LuJI jjj Cill^La I IjJajj ioLu J^J 

O Lil I «i»«aj jjjl I <iLJI Sjlll j»-lj^ ■ 1111 ■ JJ j ^c. Ijjjto - j.^'ul l .-.1 ■ XII 

CiV^ LuH >_iLaJI ( *i jj l . .O) a Ja] I A j-A Qa>jj . (j aaaI I OjjVI ^y> lj-^ 1 11 n JS jJjlia 

■ It La^ll -lUaII cjV^LJI ^jj i /.to jljiaj jjJtl olj 

(j-* ^iLiwaVI Jilj j!Sl ,jjJI _ SjjIjjJI oL-uljjll {j* ,jAjj jaj 

JJi JJt Lfji |>^-kn 5i*-all al» J\ -C^VI ^y, l+l <a.llll <LliJI oLaSJI * t l»~.,. VI 
^_^ilI !^ya oiltlij Jj—fja ( A-X <6 JljLui <Lla i±JL*JI itliill Jjlj <CiliiiJI <jja 

x ^Lj,yi 


oLiLJI I I -_>*.L*iV I 


! jjlmji] I - cj 


oVVL_aj ^li.u ^aJI Jjjufi li^I^.1 ('i ^Ao) <jji>^ L$ Coltmann a^j 
Jajus JjL&jj CaV^LmJI 6AA jb Laic r<c I j\ JI <a_u I die *.U1 aUI I 

■ "'^ i Ajlj ,/VT ^JJ Cjli^Lx^VI 6 AA oLuaj Aflj . 4j» i Jnl I <jA£oII i_jjjio ^_fl 1 _Aj-aj 
^L olc jAaJI - Jjia jl - (JJJ c JA SAsaj (JS1 J jfl^ij fl) I ^ 1 aAiaI Jajlc Jjl <UJ jJI 
^Jc oV^LmJI 6j (jfji jjlS ■ jirt'm II < j^l A^fll ^Jc <bLuJ I 6 jAB JuAaJ LJjl 

(jAL O^J l<ft^ 111 > |J I jl^jl jfcUb j_jJ j^Aiaj^a) I Jys 6 J i iiiduV I 

, jiCi* 11 


oLuqSJI SjLlLuuVI o Li Lilt I ^ li^ (jLb . ^Jilu V j^Luu^aII ^jV 



aSj . (N ^AN Bliss <>) iijill ^^a ^jA^JI £jasJU JaIaj (S^i <1q <^llll 

J^Jc Sjjlill «-L»1 aUII oV^lui jjl (N ^AV) Coltman oUljJ O^aOjI 


_ <jjAaJI L^llj-uui Cjll^ LoS 11 ^a I 6c Li£ jl£l cjll^ 


. <xjli Lua^J I oV^LmJI ( ^A Lo-o (Jjia I 4 jLluJI 


jjA^J I pUc.j i Jjla I - j«Aill! jaL 


j jaxi.j fll I 1 1 a" a I ^_fl 6 c LiSli jkiaLaUI CjV^Luj <j-o JJC ^ iill c Lu I J^j Jij 

P.l. <feLJI jjl . V y a qj ^k n ^ V 6jAi - juVnl I < ^Jc ^ i AjLc /i 

- UhjiC 6 JUft Cjjjaj Afij . 6clfi5iil ^ya <illc ^Jc Oll£ 121665 

.Coliony root ^-iJaaJ I ^a^JI I ■ *11 I Jla ^Jc ^ILl Iji ?4 jjAaIJ L^i 

^jA 6 c Lflil I {jj* jJ aI I ol li - P. 1 . 1102 716 - (Sj^ I <J^u ^ | jkCjjj 

(N^Ao) Hochmuth a^j jSj ,<jjlc dul^ Lajjac^. ^jl VI ,, i, t jiJ I ^oLi^xal 

. crl I ^Irac I lj L^-xfl n ei IJ i Ufll I jAaJ I <Ai^h ^ I 

Jjiifc -6 ^alJI ^Jc 6 jA aU ^JaLalrJ 1 ^4 <J^Luj NoA (^VA) jjj^^lj Makflllir 

<olu (J^J Cj La I i 11 A 0 6 jji ^JAxaiLjjiJI jlilla ■ ■■ ^ ^ic ^ ■ AJUa 



_ 1 | ifti'i j| f JjLj VJ 


1 j• aj 11 ^yc i^LllI 4LUlI Ciljft^lI J^l.»Ii.iiI l^LiS Lg iji 6jij^ 

L>* ^I^J_L iJjLLo oUHI 11I <iLJI Sjlll oLI^ dL* jjju llUj ^jc. 
^yo, 5jLajjjiVI ^a Li£ oV^yliiJ I ^lc.V <—I ^jjjil 0^5 ■ I I 

JLJj jse [g^ Jil ^jC. /y\ jljiju * U-ijjJaJ I ajjfc ' ~ ‘ ^ ~ ^ J..U..LI Ij^-J I 

<i i,4i u ^jj < /V ^ Mi t u\i Jjflj a j-t. i ^ lr ^U£]l M_l] LaJ I C*V }LjI 

^_uL a ^Jc. <LuI jjJI oLujIjjJ! o-k. 6fLa£)I 4 , au >t I cjV^LuJLi fig ^«*»»I 

<jLS Lclxij <LujLcuI ^Lo] j-uLj c*Ij m_JL*JI if LiSdI I f 

, Jjf j^JLtJlj 5 jl i*aJ1 jJjIj 

ija-o ^ <_>**-*! ft3->^ 11 Ji/Uf <jl 

if LiS J Li .. I jJ nVI Jo* 1 AJI ^ilajj JjjO iM_o Lc. jjja I 

^jC. . Igj <j^Lc. ^JJ 11 ^ii-J f j y oV 1 ^ j-ii-u Ljj_J I j i Atf. O Li) I d jLaIL-uI 

diV^liul f ^ LaS Jj J JJU ., Lg-i <j^lc, *JJ ^ I j^ aVl oljJjGJI 

^ Figdore ^Li , .<lt)j ^Jc. pLIjj f^|iAi 1 ‘^“t~^JI i jL aTi^iV 1 

i yS\ aVtn .^-Q JXa JjL^a ^ L I a Ll I ^ya Mi^LiUi \ • * ^ > Ifl I I ^ \ ^ A^ ^ 

^>*^11 f(vJL-ail) jl - ^LjC ^ Jjja ^^ILo * , • V\ djji 

^JJ J 3 t. aJ I if- Li^ t jiL^_i_cjj Lj^-J ! JLa.* li.u I if ^jA CjV^LuJ I ^J>AJ "il aSi*t"wV I ^ Ir 

■ lA 11 ^S 1 Ja_a 

oLi^L *t~v VI ^ I i 0 \ oV^Lmj j ^iA~k oj, 1 ^-^, I .. 1 g i If I £_,UU I ^ic. I jLuc. 1 ^ 

jij , c> Lfl.v^) I I^ltj MjIjJ MjuwljjJ q(^» tfll~ll 1 Lg-Lu sZUy*. IJ /4 fl i l . , J I ,-, [flx^l I 
- <—‘LjC ^ _ JL ft*u„u I if LiS (jj ij^l 

MM tfi 

' M_fl Lt^Q V I X 4 a I a ^ V 1^ 6 J1 i *.iJ 1^ MiUiaVI ^Jjli J^j — I - Ljj^^ ,. jjLuj i 4iAi«>. » ^ 

OliiJlt jkjituljjJI (Ja-o jkjj Jj^aJ I JiLvj St US <Lua OjISj 

JIjlS^L) 4*^0 iuji y OjIS liUji .ijLwJlj <iLaVI J*iu lo^ 



oljlalil {J 4 ^ IjjJ I ( j_iiai-fc~ill ill I ,_ju LwjV I 


Ijjaj ji Makmur ISij ,. I juk , <iL-iY I Jjlaj _ Ija, Lj* 6ja. . ojjCj <<ullc. LLlII 

J a [. -a.V i_i t T> 11 n i -I j l. ai Ij^jj I ^y SjliUuV I ( jA 5JUI it U£JI o I j oY>LJI l 

.ikuijla <a.jJJ jijj £-a {J lb. fjJJ>naJI 

: i ..U£JI . j 

■*•■ La. y -LI-LI I ^y, Laluo Y£ j-_■_■«*» (N*\AN) English & Maynard ^la 

M , 0 A J j2 -j 1 ■ ■■' l£J I jjj fjjil I *ii-a Jjl-kn jail I ^Jc. A J Jil I 

.-,1 ..<11 y, - tla~...Vi I fl ". ■. <JjljJ O Lie'll. I I Jajj idlLj J£) jVJ i . ..IK Lalj^ llLa 
.JjLia oLill If y~‘« ■ yl I <iLJI ajlil CjLalj-y illn JJ 11 sil] j Ijj.i.n ■ J.-fi'i»11 ya 

P.l. -L I a LI I oVyLjJI jj5>l 0->l5. . jnial I 11 ull^ll y> - I j ^ ■ II a 

L.. esculenlum x L. pimpinellifolium ( _ r c.dlI H y P.l. 129021 <bL-Jlj .205040 

■ ^.jtinll^JI y oLjj.i.ial I Jjia. <JL*JI I A jV I j*i i l~La~- I JjbiJI 


.-LI - LII l y ^VA ^Jc <£Lu (N^ATj ,'i av al a Giordano ^12 LiUiS. 

■-■La i jnt ,'lfj ^Ijil ^yaallfUl y 6jla~w.iVI be liS l ji I f *iji iilljj oLiyGa.1 lj.ia.jy 

I a‘ui litliSdl * I dal I oY’yL-J I f jic. /A\ jl JflA. Jjjj Lila, lijj be li£ll ^oILlII CjYYLmJI 

* 

6jji ^j$jL l^iljld iSJ I lL jUIa CjV^LjJI ^ JA^J wiL^J I JL^ I 
6^-ii jli I Cu& i*l&t iillxtl oV*>LuJ I ^j| <Li_u I^iAJ I *Aflj , Cj Llj J^j jkl^^ailLo i ♦ • 


a.) 1 a"ii xjV I 6 f ii^ ^j^(j < (% a^j. flail <_iJaJL 1 JJUJll ^jja 

• ^ L A 4 . A\ ) /•» I I A A 


I 6jJb j I - OV^LJI Jilj I 1 jJc. O-Jj-^l - ^-U iJ^J <_i_U ij J ^JA (J-UJ 

J_Jj I OJj^ I - I <Li-u IjJ .CjLul^JJ I ^JjLfti L LuuLuauJ jjLIj 

Ujii <Lli CjLlaSLi I ^^uJl^jl 6 11 fl~i i xjV f Cj V l il JiAJ oV^LmJ 

6^ US11 ^ \ \ • Li &■ Gabel man) oLu J^j I o Lo iILq N • 


I 'da a yj I ^ I o 1 II 6 jLu-ol l^j LflL-^V I (JjLAj jjLli (oluU 4- al-yl I j ^ Jjj I \r 



_1^ jl OjU I jaaIIaJ I 5 j L j •»- J iujiJ I 


■ ■J jj . A ll jUtxill «/V^ ^1 /“\V jyo jUoill '^•jLh 

u* /y° Jl /"^ o *j </.^ iji] /^ v t> 
: Lil^ualill . Y 
: ^L-ujill _ I 

.-.1 l*X 1I LJj^aUil oLkj a 'Ia~...I if Lai Fawole 

oiLLLt ■ -•■■■ dial ■-■-■ -lj - ji i-»mll jaS’. ou - jji i n^i]I jjWic i jj* 

JI -4 1" ■ ■ ■j" A jl ,<_JLt 5cli£ Cjl j 4 i*>Tin CiViLu (ju .-■ I -a ilh <^j(j iLtlj^al&il (jja 

I_ i _ tliLilO ( jJSJI I jikjlj . I I /y) All a~ , „y [ 4 ■ AUi « 

(jl <J-UIjJ I ~-*A -Ajl j5j ,<la SjlixuiVI (jj oliill Se li£ (jJC. iLJj _ I jA»‘i 

x 4 _a . AVI cj Ij_uLj ^4 a, ^11 .■!r. ijljj j jjj <1 jjl£ Epistasis 

ijjjj 4yWj J o l^jJ AAj ojli jij .ajLi.iJI x 4_fl I . AV I j t A ll ,. ..11 x SjIamJIj ,<iLiVI 

■ iJLc. ( (jAj_j*JI^ (jjLflUai] I (jJt <Ai^j I 

fiiV^Eujj i—ii'nail ij^j <jjI jj ■ ~.I a*\J~ lI ^Jt 4_jjjuJ I (jfO (N MV) (jj^ilj Shea (j^ali 
olWl^J VI < f ji i>iL j^JI jtntf i* p~> e \i ^ If L^jjjS <*t i«v fUji^lalJ 

ji diU^ll^Vl ult ^jLj IA If J \\aj liS ^wLo I fl Iaj 

J-Aaj ^ <-JUII i^liSJI ^flio I jij .jjjJI ^ oV^LJI c-iiCLLl ^J| Lajj-o 

. Ke I ( B y^ £> I 1 ^ >>_t n ^ L ■ “ I"Ij i 1 I 

; J ij-hl I _ 

^ jjjaJI jin t f . Ja^j 5jji)l Cljj Coyne 

<P.f. 165078 Au<*(An*klI 6JjtLuklI <J^LJI wiShM ^ LJ j.^ LaJI 

J^aJI jjjIIj c^oajI jSj .GN UI 59 j iGN Emerson j «GN Valley <Lojliil < i I \. >^V I j 





iojliil ^jl r^JljJI Jjl^J I gJltjJ ^J -6 if* I M 1 > <<LoLj SjLu-u 6 J-lL-Uj <J. A*S iojlill Jjl 

• oLiyai I ,j-a jLa-jj L$jJ f £Vij 


jjij ‘^j — 1 !j < Lj • a] I Ul a U11 . u . \-J 1 | _^1 i/mJ j jA-J I ^ ~k i ij ,. I jjk 

‘ IJ jAi.wl I ^wcvfl_j d ■ »i ‘ ■■'V 1 g ) S .“■ ft. w’ii ,J ^jjl p id U >1 1 ClLkaljJj J Li 

CJ jSLj Lai jijjlLJ I AiAaJ I ,jj> Cj_i.il 111 I jlji^oV I L yi I jC. I j fl !•> i jj >lui. fiajlio 

j S~i I J | Jj i-vl I 1 ' <ajLiLa '3* ^ ji-Lt'xV nL| J J I - II U |1 I ^OJLJ 4 0 > fl 1 I ijjfc 

,^^jlIoJI ^jlc. 1 «.wl I (jx jI ~-jj U. f ^d ...1. ..-w 


Ij** i - ^" 1 “I - LJjj-aliJI jjJt <£Lui ^i«iil 4^ljj ^^ \AV) t j^ ]< Zailer LuIl^j 

Ij Neb - WMI - 83 - 10 j <GN Emerson jjAaJI u ~aQ JaxjUll Jia>1 1 L$_j 
^ ^iJI ^ Jj^oVl jjl i yjj - Sleuben Yellow Eye j <P.l. 165078 t j....l,..-J I 

Jjl d ». ..II I dlfij j I jji 4X1.11,11 - Atfll C- LfJjAJ ■ 1 1 * 1 1 > Luj .J.^ull (j---a t] iajlill 

(iU jx''Yj < Ijlfi jxYi) Aft-yll I Sj l^aJ I (J j| Lx y-aj jH I A-i J-xJ I t _y>ai j IS> AS j 

•(^EJ f^A, Oj i IjLfi o) SjljaJ I 


Lg-Lt ‘ ’ a\ -V ~| . ,. I J |J-xl I JlrtV J A L ^_lc_ Sj Ail I <jl JJ (jfi- 6 1 ' -J A d 1 . 1 J Ij J 

GN j ,UI 59 j ,GN 1140 j «GN Valley :} idjL ajq x.iiiij «4-ijjE '4_u Ijj ■ ' ‘51jj <j^G 
da. .-.I I cw-uj^j <( Black Neb - WMI - 83 - 10j <Pinto Olathe j <Pinto Ep-1 j ,Emerson 
jjl (^1 iy =wG Zaiter - xalLJI Jj^JI diYyLxu (_jAjuj < ( jjLJI lJjjsJIj «LVI 

■ l l dJ a^ l I aAi l .i.iJ I «Llj Ij^l I ^]_a I^Jtji (jUxju I fl ^ ^a^x-x^i i I ai di ■ A 


(jit 5 Li3j Uj^-oliJI jljjl (jAi^U I aijlsJI i no ^l 5jLi,YI jAaJij 

(jAljti LjJt jfiij ^jlll jljjVl ^ jl IirjLiJI 

a Ij-i A-J I JI^VI !ji I - ya (jJc.1 jl - LjLuxa La LJli. jljLuaYl 

^aJI ^ oLlJI ^ J=xji (jlJI OdJaJI 5^aS (> /N (> Jii (jl (jll jjj fax.JJ} !<ulxll 



- If j| I jxaIja]I a JLj Ja-w“ J <jkJj>iI 


V (j jJI Phytoferrin f ^h «n jls. 1jjj t ni jj lijjjaJI o^Ix-UaJI (j-i 

* 

. I oVx. till I ^A 4-J| 4^. LJI J-iC. 

• U-aWaI | _ A 

15U J 6 jL aj-iujV I la** I £ • St ^ \ \ A£ ^ Hochmuth ^inkI 

CjV^LjJI jj£l (jl <CjLj»J /V »* qjixa TV 0 J J JLaj Ja* Jjl^-a l$J 6^flj 

^►^ju-aJ If^J I St U£ ^j.ui I Cj J Lq£ . St CjV^u-uJI L^J 1 jfrl I ^J-lo ^ £ Ci^ > 11 

jldiLoJ 6^ li^ oV^LloJ I ^it- I ,^-fi L*\l I gjunltj jXJJJL«Jl£ j VA . O /iiU. 6 J Lo 

St LaS oV^L_*JI <Ji| Lac. Jli_ol 

AjJllxll j^aUxll Jaaj AjjIjjJI SjA&Il CiVlx 

j^oLulI I J A-’k’* <x^“ ^ Li-i-o I jrlxjj swjlj-Al ^u-J 

^Ixjj J_iAj j5j riutiiia Cjl^fllr^ CjV Lxl I ilLfc *3-ijlil 4_u I jj»J I 

: L oVLaJI tiLt <£l*\ ^jaj t I Ahi uluoi 

- fe cr^*^ - (j>*-^ 1I J>i ^ jajj - ^ 

*jAfl w_fl* ^J| iill j <4J ^*4i ki I j ij -k l I ^j_o IjUImjVI ^_6 cjLilJI it Li^ l q« i-A 

^Jc. Fe^ jj w ^ ^JJ Fc^^iiLjJAsJ I |Jlj_LJxl ^Jc. fe d 11, »V I d t -w \“ t I CjIjUJI 

l JL jjLaJI ^ VI liA j-uLj Vj juiaJI 

uLi Jlj I JjfiUj I 4 si~\ a I SjJ Lfi T 3820 * aUII <J^u (j| ^^ j . X 

‘ o 1 -'- ' ^ j-lj ' lk u~> Ijj ^y* olull iakLaj 

^jJoc.1 jtjl« wi^lj (jjAi L^i i,1a (jl j^jjj j5j , cjL'JI j.rt'mll >»>j ^ ^_>H-i 

^1 Jjj I (jaS Jj]l ,j\ |fc , l» . lr.~< l I oLJjJ ijjt i (^JJJ LaS r( \ ^VX ^i^y kiJ BrOWIl) for y ,jll 

. . >1,^1 1 I n I ^jJI 


-no 


OLiLuJII jjJ I ■i-fc'ill I ^LmjV I 


o^r, . La jjjj. SjJaj Fer jiU*JI jjoaJI J^^jJI <jjL*JI ^ Ul nlnl I oj^u oij 
j»U.Ua. Jjjl (iLjjOaJI (jjjl Jljill Jjjj <(jjajL>JjVl jjjjl jl^ij - JJdaJI t_ y- »- A i 
JjjTi iulI jAj {ja Ujj Ja. ^j*-*- a SjLi^j dllj£ ojj-aj LaS, < jj laJI ^ lr>m 

. (\ ^AY Devine ^e.) 

.oilS (T 3820) <LLmJI <bLJI otU <ji (N^V)) Brown & Jones . T 
'.j i)I 11 a {j* oLJI 4-^ I-v ■ qLi^j ,'i< i I Jijj 1 1 <i~>nI ijjlS jjt _ ell 
. Jirti«ll Lr>~i«l u* (|\a Zja No L«S| Rutgers >. tiul ^ Ul nlnll oljLj Cul£ ijjl> 

I* UDUII al\J ... Qian <uju ^p»l A^iis (N^AY) Wall & Andrus ■ ^.*.'t^CI 
^* 1 < ■] a jJI Jl I)[•><«■ V _ Brittle Stem ^11 <LIaJI ^.■■ I 1^>1b ^1U| _ T 3238 

. btl jAj} I Inf 11 Jtjjjtt J^lj J^-La. IfiA Ball ol* (j! Oij oDill J-llj 

l$-il Jirtir. J n->1 jj-lt Ajjill ^J£ <iaa «. I OJatJ . £ 

.(N^AV Zaiter D*') ^ 1 

■ ~i11 m !I (_^aiil txwluai I .—I Ll ta a ) Ja|j jSSl ^^-li 4 -mI t4 ya _ o 

ij -I* J*-® I b (j JjV I D j l _»->1 1 j «■ LVI oljLj 

6 JjL u, 4 t 'fj i il l 4fl* rfA ^ ^ p »J I i f tlmI i n*fc[ I I >11 | * j • * \ (JJJJl 

.(\W\ ux^b Tehrani) 

> ii ‘ ^ > (ji ^ JJ 1 “ji» 1 .1 ja A i f . ( _ > aJLi J n-B~i Jjt ijjiJI ^Jc. iLua OJaj - 3 
'jJac.i ^_lL« <j| iJajuj Utah 10B (jjaijSkll 

4jj ■ A-J I oIjjaIH ^1 <JLSHlj (j^Lol#! (J ie. LxLa ^iaJI 11 a jJ&jj .mg JA Jl 

,(i N^or Pope&Munger) 

S 48 I <1^Luj (jjLl>aJ I (JaAj J a , -hi 5 j4aJ I ^.JlX. <iirt (ill OJa>J -V 

.( v N^oY Pope & Munger ) jiIL» (jaa. I^ii o‘| ,-54-1 



Ij jj «LijjJ I I 6 jL j Jaa.*) I 


* t. 

<5jjJ I t jA» i JLv.l-^11 i J.a~k i ^ If jxjt I *Aj f Oi^j - A 

. j.n\t II I ^>0 I jJJj <^.il J yS nl I I d) j ^ 

Jji jjA.-u^A] I ^yoAj i jJc, dj JLftl I jxj£. <Lo np ^%*ii - ^ 

. ^ \ \ A t Tal ^-atj jxc- 5 jl u n jj ^_4j < Lj^-oJ I 

£y* (ji AjjIIjjJI 5jLj 

<j| LeS r«U£.lj^II J-u-o Lu-a_U ^ U*~ ^l| I <U£- IjjJI ^0iJI Cj I 11 Af ^-A I ^y> Jx£U-ul]l JJLi 

dJ:J <-L& LJ I j LJI ^ -ltv Vj . LV I ‘LlLqjlI I < * ■ ■ > >'j TI j LijV I jj_u i »* 
!<i LAl f 3 Jfl! nV I ^0 6 J IaIakV I ^_fl 3c U£j I *LJ lc ^ If O Lj LJ I La ‘LlLqJl! I 

I L^-Jj r' t~i^~ .Ji-v ^Jl L^iLj <<Jjlll t j-Q L^la I I LlALaI If SjjlJ I ■Vt'w 

, m/i I ^ jl <j^sll ^ Lfjjljj ^ lt^ 1 I^V I ■ 1 I -w ^ ( I g Ixlqjj 


. UI Luo I ^ L L I ^ Li 4 -u L-u JI J-u-o LJL I j I *✓*->. <AJ£j ^ Lin j I /*_aj 

* * 4 * „ 

< Leila Ijj»j ^ U»~i Lfju . ^CLo jkJaLJoJI LaS . Jj^aLJLI cUj i—ilinal 

# # 9 J* fit 

;<ijK L$J| (J ic. 'IjSxoj LJU. IjUijj 

,, lilj ;&j j .. r »a 5j!li JiLi. <aLljill jj-aU*JI 5jui <iLt ijjjli (^All _>«Vl 

^-S _ I n l^J I - Ojill j-A-aLjjJI * I 1 ~-' . Ij 1 . a ) I ^ { 5 J Lj <j I Li 

. <ua Lj£ j-o Ijjj I jaj k_i LL-oV I a Jla 

I ^ 1 1 *% ■ * ^iiJI ^oVl ■ ^LiJj u -- in i) _ 4. n nirJ I . fl q ylai I _ ^IjLiIjlII o^Lu 'j ‘ ' 1 

jLa ^jja jVC^L <<U^iJI ^jja 4_ijxil j l s* [ \ • 11 I ^ OA. i -a- ^ 1^ ^1 .aa \ 

(jit ^li .,|Ji A al IjjU, oLLiJI tdt 6jlj| ^J| 6 L*jV I ^jo . , _j-uoL*JI 

8l1 a i.iiiV I ^j-o 8 j U~ il.iV I 8eUS Jj^lj Ijaj I (j jSj j 1 ■> i.tiV I ClV^Ull ■ I A. Vi. Jj| 

,(\^Y Epstein ^ oLUJI dJ^ S J lj ] ^ 

<fU*i«iVI JUlj ^ f.j£S Ljji lLlIsa ^jlll Jx^sUil <iLal 

: ^Jj L jUoll 



\Zj LjLlJ \ I j jJI j JI I 'ju L**fV I 


*Mtu uH-U <_i n*i jW ftfil \ ^_ya <Lu±^-a ^Jluol ^ Lull | - <jjjoiL - Jjia I 

Aifti ii'i ijjJ-* jLi^Jh / y& \ oA • ,^ya <Jjfi jljjl (^iJI Sonora 64 iJ><^11 Ji-o r<_JLc. 
u[ iS ^ ' ^ ^ ^ * JajUij J Utall I Jo£, jlV\ A /^MV. J]^l 

■ J-irti »rJL ^JLAII OjjVI ^_ya *■ ^ • ,v Jjjuw jljjl £-a*JI Jj o 


^If- r<Aj^icJI j_i w Lerma Rojo 64 jj& - ^jmua a j^I i a!*p -_■ L>". I tJjjSk 

.JjLJI 1 Q i . -*s 1 1 \L ilfl Jjj I ^l,,ufl 

jaJj - C-306 JHa - *in Ii^ktt-jj Mjl^h l I <£.ljjll ( ^_fl bjjJuLi'x ft oil^ I <wflU.ipy) La I 

O ^A > I tLu % !j i l£(| II T’sJj^V * ^ ^ J-o f £ • J-a j£V J LjjAiLftjJ I 6 J LjJ i i.ijJ 

S j L^j L^Jj i « jjAi-uIl I li» Jk. jL&$-U VVo- jJIja* 

.lillj ^jC. ,1 nun'll I JjJI_a 

. Uf > i i n il «o l -^ “ i i ii I jj£ I jjV I lj-o «wflLu-p I L ^JjjJ I jjV I ,.\fl i a V> I 

Xo-lju Lojlf. j l 7\ A / jfc ^ i V V ^Jl <Jj I P~k ft £A-ljl (jjjJI MRS ^_flup| I Jj_a r <J jJL)Vl 
J**' Peta ^ \ 11 tlfllI ^^LJll i.AurtlI jli . ,<jjlii.Ljj . jLfl^-Lj \ Y • J j * ^ i 

Cijjl • j ^\ i J au i LaJk£- ^jLl^A X • • j . <1 ^-lc-1 

J^k^J.1 J^£>j j] iJJj (jc- jj <)V I Jinm~ill ajL_^j <Jj■ n-\ n i _jAiaJl 'J^Q ^ 

. jl Tva /|t -v,S^ ’V * ojji ^ j I ■ II ft jl^A /^To* • 

I JU n i i n i l I it t _ I f^ya A -wfl LilP | ^7 11,1 „ L - dJ jS> 4 j^-° ^ 

iJjJ-AJ Jan j LqwLl£. ^1 *1^ A / ^ jj-- - ^_L l a> .^->1 1 1 ^*1 ft ^ I „ 

A* • l^k l I ^ J 10 1 1 »> , fl \ < p| I Jj a ,.<jjlilLij ■ A /Lli^jjxu ^ \ 'X . 


T’XA- 




_ 14 j I I LkiJ I ftjLj JdC^ol I 


\T ♦ I ^jj(jV I JjaaA il] I tui a JLj Jj£. JLSfl U Jnfti \ £ * * | 

,(\MT The Rockefeller Foundation jLS-a /f^ 

: OkiJI-r 

^j-uLjuJI -1 UH.tfclll <-) LkJk_*_u V I I^Jj JUS yA J^LaII ^JLu-a 1 0^ o U>0 a. I jjj 

^)| _ LJlx. i i ULj^l 1 ^jJc jLajJIj jL&jVI u-Jio LjjC _ Jaj ■ ■ f<j-a a jl ft i «-uV lj 

4jjIjLa < Acala 4 - 42 L^ol 1 < a \.^ jLk^j& f Ac Jjaaj >,*Jf ^I 

^juij jjju Jj *jj | jv£.^)L (Acala 1517 - C < a’>* rJI y* jLSj&/ ■>^^ > > 

, ( N^AY Devine j_iaVI 'Ub^ll ^ LjIS 

a jAi-uV I a J UlLmjV 1 bj j L5 ^ac, >*- i 1 ^ * <*» J £ Lu I I ' — 9! J-A j 4 mj ^u-i)j .. 1 j_A 

jjSl I—^Ljj y& lXaAj oi O^LJI <llij <4 ujIjJ ,^-lj lJLaj I 

_ <-oLj j-i£- ijLuj jj Lj«rJ 1 Aaj .. Jllll JaiAM ^-lr j ■ Jui11 <_i l.A~i « u\ 

JliiVl ojIS l, F t * v i( a . ^cl I * 1 - ■ -*1I ioLljJ <'..■ ( . .'-vl I ji I - Np 'j*J\ (j-taci 

: ( jJj 1 I Lftj-u^id I a * Ai11 v_flj^ia o-k i 4_uIj_^J I i_ii51 jjJ I JfiA 1 - <j^ lr> 1,1 

. <jj*Aa] 1 O Ij-al!I ^jJc. » aU~k ^ ^Jalj jl < \j£. I <jI '• Np Np 

. ^JJ > Qt9*fc yLi jcJcJj jd3ai :Np np 

. jj ^1 j J^u :np np 

llxl\ LjJJ^U ^4 A-UjIjlUI AjoUXaII A-uiJjJj SfLilli SjLj 

^uIaJ I , w t u ^-Aj < o LJjAill <jj J^j I JAxI I I e- l^J I Oj[jl L^jjSj ^jLulj 

* * 

jij * o Ujini I h a o ^_1c I A t o Lcjj N A <lla wIa^j ^ jj I Rhizobi um ^_u 

DfJ La^La I <JLJI ajLA jaj j < AaIj ^J^Li J j . -v a ^jJc. I^jjq ^jiuLuj 

• ^ F ^^>4-11 Ojj"l v I ia u j y* US ^ Jus ^ IjjV I ctt 



— — C»Lj LaJ I ^ I I ! ^yj L**V I - 

O jj j Qjjjj ^jA Ui ^JJ OjLa-u J 1 £jaJI ^yo OBjJU ilil ji 

• cs>?J l * W l 

A_o LjjLjlj 4 -1. .* M ^ic. SjjlS a a h-N. A oV^Lmj Jj JX- k^JjJu LaS 

oLuJI LL-o J t j_ic Li jjjSj] I 6jji ^Jjl! dJjj *•' ^*-JJ .iijJoJI Jfllll Lj_uSj 

^Ajl_i <j L^aV I JXkJ wlij . ? i~v >1 a olio. <Anal I *JJb ^SLxjjj JAc <j I CjSjj 

^\ ^Lol Ijx. j^ ajJI /jiTt Vj V LfiSJj oY^LulI 

j! iXlL-a oljjL^ - O UjZj I » « L-L * _ <A.1^I I 6 JuA .4 llrtW.il t»lh O Ijla^v ^jA 

. ^ \ \A*\ Jjjjikjj Miller 5 n oLu^j jjLIa j5j <a iimd 

AjjIaJI ±Lm1\ ^4 A^jjUUI A AjipaU S.jjJUl Aj \jj 

^jA <jflu^aJ I Jl-il iulj^ll oLljl.iiil Lu-^aI jJlLujI J^Lli ^ja 4juiljjlL £jax»j1I IIa J|jLl1j 

: ^Jj Lai 4_uLil I £ I^jV I ^Jjb J JX. 

^y> <JU. oilS Red Clover jA^Vl ^LwijJI ^jA 4jjlx 6jj4il£ oLlu jl J^kj - \ 
J-cLc *_o ^VLo Ij ^4 Ijj J^lx. L^jj > AjLi^ai I *JJj ^jl j^pujj <<jjI jiil I 
oL;L lJI > _^-oj t. ^j£. LL)^ 11 “ a ^Liki 1 Ly>jj& ^.isklI Ijjb ol^j '^ a j V>j“ k -■■ 

. UjljAa-olj 

6 j-A ^jl JAc. ^-Ix. 6j jlfl jJC Lj^JI Jji ^jA <J>Ljj oAjuauSI _ V 

^ Lj IjjjjSxU <J>UJI 6J-A Lojllo jit ^Jj <^AU d^ljj I 

4jj J_^J I Jfl.l 1 I ^jA ^J_Jj JJ£. J LlJ_uii] I oV^L <Lu_uJ I k_fljjiaJ I 

^lJ 1 Lj-l-oJ i t__flLux* i ^ja <^jL illi 4-ulj^JI iJju-oVl oIj oV^LJI ^ja jujc. j'tL.j 

^jlc. ^5^-11 *■ II Ojjl Ojai* 4 jIaT ^J-jG (J^Jla <ju«IjJ ( jS°l ^*^11 ljJ5 ^A J&A4 « 

. Ji=kJ1 4_a j jJL> qaj Lj.^11 Jjj 

■^ At 11 jjQ l r> vU^a ^A S^jjS 4jj Ijj O L Lu I ^ Ijj 1 QJaj - T 


XV, - 



_if. aL ji Ajjiji *jLj j^^rJ 


■ Ci nt I OjjVI ^jA 6 £y> oLlII I <j-O ji {jA Jjjj Ijixa LAj^Jo ^jU Laic rijjJ^JI 

< <Ll^ <UUall 6 .lib <j I ^Jc. <_lj I j^J I oLuljJI ^ja |J Si i aJj 


- Lu. 4,1 Jo-i-qjj ioxUjVi 1 ^1 — <l,ulll oV>Lui Ijjjc I _ i 

I Ijj * {jA A fl oV^yLcuJ - LjjJ I . La IJjc Si£. <Jj jlc. j fiflJ 

o^lj < Afghans! an ^jliiVl * <iu^l 1 aj-A 

IfjSJj <i 0 i* a! I lafl I 4_1 L-a I ij^a I JAJlM Ltjli^J ^AUJ . p'nfl 

0 

.jfltl 1 ^ja Vjj ^ j 1 * ‘^ oLLUl^l (jj^3 

JUJLI^Aj.^Y- - Sjl^* <x* uj^- 1 ^ I ran * iwrtll 

*J J , < | j| fl ^ LV ^ 6jIj^J o ljI jaI I jjAjJU LftliJ - <lm>l I ^a1) uiiiL lL I 

.(jl W IIJ Util V fl * ‘ ^ t J1 | jJC, w *i*i a ^ i 4-L^alaJ 1 6 jjfc ^A 

jl ld^.lj ftjlfJ < jlLujUi 14 i ^ -* S’ I 4 L «iil I oV^Luj j-o ■ rJ jf i 1 U .'^ 

- OmijJ ^1)1 oVlaJ I <ji _ Lj u^jil <_ajliil <ixa OjISj .|k_u .'y il^ll oV}Lu» jj> jj£| 

• njla OaJj j-k-^ '* ‘ 

(j-*J <oLilL jj£lj ^jlJI <LjiaJI ji*JI J at I .Alt <JjIjj oUillil jijUj 

I ! l i t 11 JJC LjjJo '_ j-iaj LlL < l< II it I ^ - jl px.jjj , i-v lj j-i-w Ldxi ■ 

Sneep «& Hendiiksen jt) Lajat ili (jAjaj jl jfuu jjjSJI ai*JI -.^- jl Vl 

jjc. oLill J*^-> JjiJJ ^ ipjl. S^iJo Due & Picard . i.t.^ l _ l 

J^ill jjJt ■>->< rfi->~il I R. leeuminosarum ji*J| I j j .'< - J.* , ..«l I U jj|j 

^ ■ A **^ (>* oljLuil ai-4 jjia. jjil 

<_l6_i4-« 11 <ij|^J I JXJ Lfrl l n*^ Li." f Ju t j »il I C Ijii-O Jjjj l^jljLj jjSj (jUjj-LAJ j< -•J 

.<^lili 


jl .ijLxJI Jtli; j» _^| j(^ ^LiVI JfcUUI jl Lj^UI 0 


rv\ 






^jjjl JaLJLjj (CjLuiLi 4_ij I Jfltll JJc. ^}ja JS tt IjJ-l <jluu!L I Jc.Laj 

< ij wf I tfltll <ju^J <±iUi-JL» I^^ ^ k>> <nitrognese I 

4 li.it J L LujuiJ 4_J Lc. _ ^Aj^JuJ I j llrul I 5j jSJl I . o-Jj^lI I O UkJj Cu • o LaIJ L 


jj <_flu^aJ <Ju.nJL 4tAfl*k \nj ,(.,*IY) jyu'vjjluJI ^1 ioUiuj (•, oo) , ia* 1 1 Jjc. 

oi>^b Miller ) (* ,YA) 

Sjwii 4-151 Canyon k-il^l jl LJj-uoUjl ^ _ A 

lw L=kj_i ^i^Vi l- o \ t a! 1 IaIl !5jj5 Laj 4 ^I Viva Pink w-Al^kJI L a . \ > i ,C4 jl>VI Cujli 

ot*)l oi uj ( jJc. <jJL*JI Sj^SJI olj P I- 203958 41*\im^LI <J5 LmJI <jjIj_^1I 
Ojl>V I ^ja 4 ■ A a A o L>^"i. IJ n Ig-ii .-■*. w~ . ,.l vjjjii Coj ..iVul JJ l£ij I t Ij^J I 

,(^A"\ Silbeingael ^ ) ^JLAtl 

AjjjbuJI A Ajj JaSI oixJl b^u^j Sflii ( ji.* <ji (jjLUl 

jj«a) <jjJaJI JAaJI LjjjSj ijji ^Jc. <jl _ oVLaJI ^a JjJc ( j-£ _ d^.j 
JjlxJI AajlLa J\ *~ ry -ju (AJjilll oljUill «'-■«* oil 9- ^_fl J '»«H illii ^jc. 

4.A tl^ A ^JalL^ {ja — ^a aj I j • ^ 1 -'•i9 s [I... - i A“li I - q - ,, IhJj . I - j -"-A JI ^ - g 1 

4-y I■ ■■■»"', .I J^UliLI { ji oUjAxll jj 1 ^ bLual 1 j*>A< mI _ LaJI 1 j-o 

-tb^v 


AjjJaJl iiLlI ^4 LujUj ^jlc SjiiJI 


s 

4~i_i 11 La JiLA ^a J^-aV I 4 -i 4 |\^-k 11 iijJaJI JAaJI ,~i<^j Jjl * - * U*il I .' ] L_U IjJ, Xj\ 


La I ,<3£lil 4 ij t-vl l .flil I jjc, J - sS |> A -w . i bJjS -4-ijiaJI 11 LijaULli 4 i I . —9 1 

■ ^ » In II ^jLUI JoIxuaJ Ij ^JUJI Ij_jG JAJ r* jl tJ I i ^ ‘jjy '4 ill b J 

JjjjjwIj Miller Cj l. t’JI 4_i— jI^JI b ~^V Li p)2aJI 4 I a*S ^Jc- 14aj" 


.(^^AV 


XVX- 



_ 11 ■ jl J jLj ^ A-uj^ll 


<Cy4j«<>)t Sflii SjL^J A^ijSil JLa-* <_,£ A^jIA^A i^II ljUI 

Aojjbull 

I G jAj 6jlili1 ajGj] «Lu jlJ I JUj> ^_fl ■Uu.y.^J I oLuljJ J^G 

LA loljLmui -Gali _ oLiljiJI j^A. (j-i alj^JI '“'jA " 1 . 1 

: Jf 

CjGLuII jjJI GjAJI ^ya j^j-G I > ! ■) j] ' 1 C_Jj I i~m*ij ^jC. CjLu^JI JjLi - X 

. 6^-Ju La 

1 Cj G Lij I GjA-J G L Lo^J 4 Jj ft tf) G Ll I _J ‘Q I i yC. 4J j 1 • “ 11 OLxuaJ I JIj - X 

je*- 

. ( \ A A 0 Dodds Jjt) ^^ cjjj i *■-» * »*G jj-* GjjAJ I *a (A 5 j Gj . T 

.jjVI Jjjl CiVLaJJ dJj j-A jkjij £jX±j jj (jS^J 

J>«J I Gj_Aj £_a 4jjjL«jJI 4 iLm LI 5a LA ajG^l 4xijl)l f J] '~~»j ■- J 1 mLfllll JyG Jjjlj 

Giles j r^AYo) Poslgate : ^ J£ ^aj jj ..LjAJI 


rvr 




j^a i-jiar 

t 2$f 

O-oj •oU.jj^ilj j-uij ^1 CjIjSjII jJoLllI (X* <£>?^ c <iokf 
Jil *ta»jAjj < ‘i , VI % icujjSJ 1 f jlx. ■ fjj^-o Lalj IjLiu-il oliSjll 6J-4 
JjVl ^£ji.Yl oljtiJI jjAjLjj /iiLjjJSjjiiVI (Jftjkj I Ljj^YIj <jjJSJI &ji-ilj oljlt 

,I ti.'.^ | 11* iVlj < JjjjIaII I<iaJ>I 

^ji LjjIjjj jlUt~i clj^JI l j-o (jlo ,']y tJ-a NXo ^jjs c_jj3j L« illIjA (jl j AS ASj 

</0 Y 4 i nil ,*; a i ■ ..K I loLljil 6AJfc JakioUJ .-U^Yl a A -i "■ 1 I oLlYjJI plj^kl 

?||||'|J ZjLikjJJ 4\j*y^ o LLjja>j i/ \ Y 4'...*.. CjCjjJjl£jjJ-i$J Ij A ?n.i‘n OjjjSJI Aaj-*j liilj 
nJiDI (JjLuj oIajILI ajj* (j4> /O * J^j <X"L ^ } 1 "*'1 QJjsiJjUj Ayu l^alj t'/.S • 

jjaj 4 aSJx]I JLafcY /\j i<2UaII J-Jjj oLk-k 1 ^ Yj <<t-l‘ikr>ll /\ \j (oljLuJ I ^uoL>j 
VJ iIL jjJaII jl£j i<jfcL.nH ^ialllf l j-o wjiJL jjSjj .(\^Ao ilLijUk) O LilaJ.1 

.olL-oji jJJ^JIj < £ La>jl IJ f^JjlajlVl ^jl.» rtn (jx 

JjA^. (jAjjj .e )j^J I 0 I 4 J-U L ah-kl l^'ij^L.,^ (^A-4 IjJjS <jjLia]I J^ljjVl > jh-v~ 

jl .~>A, I jjj JjAaJI ^S jtjJU |»J| lift'll I JtSi . Jl ArJ I Jxi^aLkJ. 4 ui.‘illi ^jLlUI Ijjl ^ 

j-iiu Lo£ ioIjj-LL I vilti jjSjj Lf_ii Ajjj I jjJoilL I <t IjjU 4 ■... U11 <Jj.11 ^ fjjV I 

ijLliual {rl^V Jj^aJI ^JJ jr LlaJ 4 ... I . ,,-vl | ^IjiVl kjj«j ^jjll 

.oLjil 1 Alt J n~>- i ^ic. a jaj jjS| jjSj l^La 


XYO 



oIjLuJ I I i J f ^ I fjM LuV I ~ 


.^aJI p I^jJI CiL^aII 1 ^*lu,i»L*i^, L-j* ji n*kll Jj^Lk^ i nil : - \ N j 



ill 



Ja*ui jjjii 

iWj** 

AmLwA 

v0*>' 

^jMaJ 1 — J1 »*wj 1 „ j^u] | 

- tlioifjl - jj^jl 

- j-uxJi - - y^aiiji 

ujjjVI 


j^ji _ 

SjjJI -jjuLj-JI - J^Ul _ ^ywLUaJI 



oiltl -oijjVl 

OujLiil-fA.UUI-Oji-tl 


. <uU l ijjl L J^wl 1. jL5J 1 

fJoUJl iL+Jl-sJj j5kl 1 

- - LijA^UJI 


O-ijSlI 


- *Ljlfll _ 1 _ 

^jSII - Jilill . i»U\ . 

- yjUjJI - J^jjl - jjl^**ll 

jLJi. Uoll&J 1 „ <^jSJ 1. ^jLu-J 1 




cilil - 


p li *lm .<^1. i 


Oji-JlijjJi 

o*l»ll 

- - VO^ - 


- (juij£]i - jVL)l _ U^MaliJI 

PAM 

i^l-JaiJI.J-aJI-jLiJI 


_ Jj^l.l^I 1 -. 1 - • L> ^ L| II 

- ijjjl - £_jLu_J' _ Jilill 




^ LL.Lt 1 _ | jl.^11 


_ » 1 l ' '| 1 f „. 4 _jJ^j 5J 1 _ j> '» il 1 

o-uiji _ j^ji 

LjJli _ jUiJI _ LJjj^LaJI 

£j ■! * *j^ 1 

I „ J,^» J 1 


. IUU1 . *-y£JI . jjJI . 




(O.UJI 


Jilill - jUijUl 

- jLlill _ LJjaaLLII 

SjAH > J^i3f - J«w>Jl . jj> ii.i^li 1 

o^SJI 


o^jSJi _ u^jii 

LjS-ji 



fXUJI 



fXUUI 


J jA.,..J. 1 

L^Vl 


m- 




4 'n ■ I I O 1 ^X 4 I 


J-udlv all CjIjjIa lfcu«j jljJaVl 

LtfjjSfi jb^ai 

jj" I J_u_u 1^ I ^Jc. 4 >^..iitl I OLiiV I j_U LjJ 4jXJ_kj _ Lu Ll-u I - (Ji^ 

oVlzfc. ^-0 _ LujLuuI . jcIjj ^iJ lj <<Jcl£il] <LU Jjaj 

. o 1 jLi_i_uJ I jk jlc. \_Jj-q >jk til I ^ I ^-k^V I 

fi of 

5 JL - I ^ Ia^^. ,, N X . ., . c ^ £Ijjlj _ ' 0^ ^ ^ 

Jl^Uil » 1 4 1 ^1 i nvl I t_sLu^aV I Sji 1 ^ - ol^-Lt-u £jjI i»^i 

»^JL*J I ^_ya jJa 111 I jflJU p 1^^ I 1 fl _| « *"» - iJaa! L _ f I j-A IjJJJ • Ij^i I 

. d i i o LV^J I ^yd e- l/^x | 


« t aU~\a ^y£. 6jJ-i j^^Ja ^Jb (O3) Ozone JjjTjjVLj *UjL*Ji o^ljcVI yl 

^Jj J-U4J juli jf <jljj_u)l Jjpjj (J^AJ fJijJI 

‘UJLij^ J-AaJ <1 lJLIj la^. 6 j jljjVl U*-»J .jl 

^Jc. Lili. iiL^VI j)^ M • <Li 1 uL i . u ^ tJ I 6 >hi \ 1 it ll_i J-Tk. La^oJ diLa^ I I ^ ^ jjV 1 J-*-» bu i -i 
w U. ,.J 1 | l^C-V I jlaJ Jja <j L-a VI JI > ll.it, I £—0^9 . Lx JI Jj-o I ^1^5 f I <-aA 


L» . , 1 y\ ^ JlA JjUJI I J_A ^ya *1 1 M<L* it"k jjS I ^yd Uj.,oUl I JJLj 

♦ J *'V - »,*i ^Sijji-JI p ^yd <j-ul I a^i>) I V_i 1 \ >,^ 1 ^ I U x 1 V I 

f * * 

jliU ^ajJLiJI LaS. ,/X*V _ \ * j-k\j Lua^j otc-Luu V 6jJL jL*J^ I ( ^A Lft^k a. 

rf 

ji*Ji jjjjijj lotiLui] ^ 1 . uil l jaIII Jjjlo ^ 

.Mcrsie ,y> otiLu]I .< ■ j. 11 


xvv 



loll I ypl y/J I f I ^JU Ia*/V ) 


OjjaiJi IumSI j)j*di 


Ajjaa) J£.t <<->n '*•■ i->- -<u£.Iw^-JI ^yg SO 2 ,1ajj-i^JI .. U . tS I jj-jL jli j-l£L 

g» 1 L a 1,,,~ 1 ^jjl ^ jAa I-w LjSLa i^aJI ^yS e U. I jLxj |«_i jlijl *■ ~.j j < «_i La>1 I 

jjJ c. ( JaAj 4jU .otiUllI jI^1 ^^ObaLaJI (^a-o^L lajjfcj < L^ jUul *j l jaa3 ^c. dJj 


. I ^yi I *l I AIJ I J&fl Li .'-l n 1 t^jjLLuS I 


,fc ‘ '* V ~JJ u* • , 0 _• , *0 jjSjIj jliU 4-ml in-all jjLLjj .,li& 

jjjlA]I Lolita. ii.iiaj ^^jJI SjiiJI iJsjj . jjSjjJI Ij^J ^>AjjuJI oltLjj A JiLx 

p Ij^l £ — ^ jlill JjjISj Y J Va. ^yg — »^JI iLi. a - > ifl I SjLj ^.a 

,-.. Ijl VI 4_i j^>aA (_jl ^i J.^.1 iU licjlsJ.) £ l^iV Ij 1-i I u a s V I La I , ( j_jjiil 

aiL ,')»a _III ^yi e 1>^I ^ ’ jl *C*lcL*« A 6j_i ij AuJlI jjj jjjlj—a JLa oljj-Sjll 

V. 

ijJc Ijjlji jjSL oLllI (jIj «a 1 j£LI I qLjjai. u I I jSl jliJI jj£jj Lojicj 

lt* jb^ 1 -• Ij-* -<j (^p.1 oLS>a ^Jj Jlill Jj>a^ 

Mudd) I Jj u £I ^L (JjLo aIj^JL oIjjIa <)la. ^yi Jil 

,(\\Vo 


jjtA-uj .Chronic 4 Jla^aj ■ acute £jla r^jAljtVl oj_>j^JI .Li 1 nSI ,jjL t-v 1 

^HjJ.1 . y j g' i .<ja jgjI i_jl_^ jjJc. jl <(Jjl>*JI LAf 4 aa-a <^xujI jjo la 1 SjLaJ I ^AljtVl 
.<iaj jl itijjt iu 4 aaa jl <a IjJAi. jl (iiUijjj jl <4 u<->L^aj j| .4 1 -^ L ~ i.^-~ j| < L^JijJ 4~.it I 

jIaLla jjq L. j unit <4j-AjII CiIaoVI LaI .<j^aJI i_ijjJ=Jlj ^LuJI { jic. illlj . ‘ 
LL^V I ^jgi I j £-1 J jl L 1 La IjjLj .. I jjb . <Sjlj)I ^Ja^aa p L^* fcT jl i^aj^-a 

■ 4 j .o j L.ii.Ta J I A JjXlai ^A-J 1 <1aKJI j IjjV I ^Jjil LttiiJ (GjJaJ I a I 1 q V I 


YVA- 



{liitl O J a-v if 


* * 


- .;n>«V) i£» - (pan : fjLajii) Peroxyacetyl nitrate JuluiI ^uj 

Cj(j£j 1lj Cf*y* «»^jV I u* I -U^Kl ^jlc. <.* tiflul I <juliV I j 4 jl. l l <y u*i 

J-UC. jljj^VI rtJiI jj ^yo 6Jj£.j CjIjLuiJI ^ jlc f jA Jaj] l Jc-Lftlll <LtflJI 3jjjJj£jjJ j^J I 
.^jJJlLII plja^J ^1*1 A1 OAi^lo oljjSjJ CjULjJ I ^Aj • 

I CuOa. Lajaj oiaSi (jjJI ijt ni>U jjlimll £lJ&*aJI l jic. J _nj I J U I i jj .1 Cjl_pj JJJJ 

<Ai "* 11 • <mlu>al I ^jJaUll ^ ■ Aa ; I J| q )_J 1 ,j^jU l^-il 1 ajSI < 11*»ft 

Jjjj Vj . ji Li I lui4a. i l I jjfl k tliu PAN J] <Lml 4->t^ (jljLjVf 4^Jujxtl olaLilll 
PAN ^xoii.u jjV ijlaj t IjJ I 04jJf £Jjl ^jC- jLJI (jljjVl JviC- 

VI uA <2jj)l J£ yui^aj Vj I ^j* ^ 4 . -> .<. oj V lj iaaJ 

.^JaII rtjJU J ill f Ijl 

<jL*^y I <4 aaljj (6jLa. - Sjlx. « Chlorine ^jL^aVI jjAl^c.1 Jjjij 

v_al^i. l jic. JJLa^JI jjjSLij .<jji A~>JI oIjaJL ^I>A> iLLkjjs jw.^1 

• £. (J* <ijjH J^Ail Ij. t i Vu' J J^ljjVl (_>aAJ jljjVl 

Uj-Vi ji>i 

Ui ujVlj iuLUl ol» uaII i'h J oIjjJtJ Luj^VL "CiliaJI jljjjaVl 

U-*$ <cljj«uu jl 6j« ^o^Vl (Ji Ail 1 IJ k isLaJ! <Cia>.jLaJl jljjVl — 1 ■ j -~ iiij < ia.jLa.ll 

•u^* J Cx^i 


0^1 o'-^ L^i ^ (HC1) Jjj^joaeVl jlii 5 jUI jl^Vl ^ 

_ I I j.U _ jAUJ < L ) M i l lj It L Jifl lj '(juAJ I lj lj(jl >—8 j ^ ji ^ * - ' ^ 



I I j j J I ^ I (_>*. L-wV 1 


.^JoLaJoJI ju^xll (1 /j (jjjjji OjJ L*jfJ <> - &■ •>" » La <5jjll 

(J it LajIj^Ij uf » aJI clj-fll ii>l* cjLSjiL <u-aUJI Jjj-oLsI)I Jjji.j 
,(\Wc) Mudd & Kozlowski j «(NW\) Heggeslad & Heck f Lt. <-a>^ CjIjLxJI 

•(' “WA) Ouoi.ij Ormrod j 

ujIj^Ia! ljUUIII Jaaj (jk ^auJall cjUkliVl jj-J 

jJj 1 1 j' oi’i <jj Jjtj _ Liila. _ oljUill l$ja ^Uu ^ill b oLjla g_tn> ,jV Ijiaj 

b 1_AjV I ^yA (g I ^ M J t l n f I i 1 l a~> ' ~>U jx] , . I j] Cwa^*J Jjl CjIjLuU | J)J ' 1 ■ I 

Jjjaijj . Ol->liI 4 (j- 4 la-xj i Cj jj-BJ j Jai Ija -Ifl (jjSj Laj J OI jiio 4 j I (jit 

LfaUxIif ^jSLall & jjJ - La lQ -Li OjI^ jj - Cil^tkJi Jij-S l |ajs j| cl)j 

^jl V I < jLjjbU ■ ->j»~ jji ‘-'I jkl^n aiA ^ lrk»..a jl _ JfV Ij ^ ' (-C ~. >V I JjLuJI -jLiJ Li« uLi 

Cm^A. 1 ^-il I - <ajjSJl 0-0 I^J QjU r . ,,1 Ljj^ , \jji jaL - u I LftJj 1 fl -i Ail J 

oLiiLi^VI JLt Jjjs _ (jC-J l j_)J - Ciljjla ja£jj U^ 4 aljj- j^jll iJJqLIII 

jjS 1 - c II O Ij^Lo (J-aaj ^ I |>J jSi l . II dLfc 1 $j jjj I I xj tjj-oV I cu ISli 

i_r^ ^ JI * ( (SJ3^ ^ I i J Lj J^*) J^ 4 Lz“ i ~ i >~' 1 I I x-ia tl-oV I o Ij> li I elhl iLorxj 

, i^jjJl] I L^t4 — a--, i' >■ I Lla { jA Qa «■ I 

UJUJ^ J- 4 ^ 

^ oljLuIl i 4 jJLa]I ^ 

I +■ i tT( _ \ 

^ U“ l ^ ft ^ < u iia - 1 1 ^LwsVl ^yn JjJ£- _ .U-nfi JjjJ , O^IjI 

^^^JoLLo oj^aI 1-l-ij o VI oJJj Jju^aLaJll 

* n*i i i 4-i^j^oV I ^1 <^3*^* 1 {j^ Lo^ .jUJl ^ ^j» I ^ i 

ljLu^Ij «Tcnni ^ 33 I t,injjlI > q\ i j^i it, cl >»^VI i *Lh ^JlLal , jjVj±« ^jVjj 


XA, - 



r. i j i o ^ i f i 


Ijj '. -f I ^ lj j ^^ ^jLu pj ^1 .Katahdin j rPungo j < netv'rj.. L( U >11 

(_£jA I 1 —CI~l i a I J^oaat jljjl Lulu (jjjjV I JLl ^-duj -0 f (jJ4 olj jjsj qIj.^a 

<ijjL>ii]l ^uij ciaj ( La Chipper, j <Haig j »Norchip Jl») jUJJ LmLua. ^UjLLJI 
. jl*J I jjf £jj lg-LA ^Jollo CUj^l Lijjj I^j LjJ Ci>Vi i-tlunl j-4j 

^ gljl ^jJI - California Small White 59 <ilaJ) Uj^aUJI * (jl£ elJjS 
16 • tj 1 i.Vi ft <jVj ^ 6jlt £jjj cO^- 1 *-*11^1 (jt OJLl^l 5UaJi jjSl - LijjiJIi 

Acala i tiuill Jio _ LjjjiJIS piS lj jjLm ^jlj .-•p-~'i ^lll ^jLall, aLl.1 ojlS 

'll c£>ll U* J* (X* Ci‘uii ejllkaj {y> }Uaj jjSl _ SJ - 1 

• (^ Reinert <j£.) ,‘i<~n VL i^kil 

JJLj I jjSjj I g _■ a Ju^jj ^jjl jiolill «uliaj 1 oljl pli 'j I /j I paij Lo-a 'jf >11 

. jUJI J n-kTi ^^1] I cjLLJI . .Ur.V <J(ju < 

: jaIII .~-lj-v-s. oljLUl - X 

,>alll ol jXi ijj_)L jlill J !•> >1 p nt*il I oljLUl OjJC. I 
joL p-l , ,-jL-I , ., 6jjel jUJI ^_ya L1L oljjSj^l pljliill p" ' >■ a, 1 1 fl »fl p^-* "t t 

ij* i_iLnai. I t jaJ I Lji’i jJk _ Sjlc. - jj^oll Jjlj jjSLjj < .j. A^.11 ^1j»'-ll £,jLaJ| jjiAll 

<±la. tjjSj U jUJI jl£jJJ <- UjJ I ij l JaJI t'l j Sj jjl oljLUVI &jjk ^ ljuujj 

(jUlII ^^JjJLlU A_tiirflxO 1 * 1 ‘ ■ ^ ■ 4-jg i A-LJ I L j I JUJI 

5^jJj <oUl)l j-ac. :JLa !^ l m i -J I oUUllI i^J t JaIjjiJI <il^ 

j^-oLl*JL ilUhj ^^iill ^llijL <illj fjJI Cy* o5>llj a;M 

:^1i Lo£ roLJ I l^_J| ^ llau ^li I 



oLLill jg i nii~ II e ^UiVl- 


:cjL^ll I jac _ I 

UJ^uttUJl ,t^Ia* .<J^LJI ^o_kJI 4 _L^^q_) CibLJI ^n-uL.,-v ^jLu 

..pUiVl <ilt .^llll jUtjVI ^jl oIjUUI jj_i jli-il <iLuLa jSl <iUJI 

^ji\ - <JI ol^-alll ^j-o - <JJIjJ- lA^JjSJI jljJtl £-Jjjj jLt-JJ <6 iU1^i IJjI 
u,ij J£] <j^uli <a jlSI tJ^aUJI viSj ,<jjjliJI pLA fVl 

cjjji . .JIj (Joa Lo i ‘jLajVI JLuSI ^lah^o I ^tiJI jLajV I <JL^jjo ^j-o 11 L r» > I 

.(JJjUlII J i ^Jxl ijjkill 4 fl Tk^ n CjL^jJ Jj tj LuJ I 

t T ^.aju ^_Aj ^jjjjiSU 1^*1 ^ i»l * Qftli."h I ^Jal ftlrvl l ^ <lu< ^ Juljj 

. tL[j ^JJq _ j Uii I fi"«« ■■ I ^ja - t_iLu-^SU ^ \* n J 1 > k_iijjJ I ^j^Jj < j_l»LujI *\j t Ij 

jac. „ 

(jS-aj Lo yJcl <jj£i UJU>^ (jl - Jlill J-iiuj !jJc. - (^>la*Jl !_fi Aa.J 

jU j Jj_i LtajjJj jliC 1 j~ n ..I ...-v Ji, J i^« nlrjl I_Ajju ^o /Vo ^Jt ^Jloj Lake. 

•fjJI ^js oS>!l - -^. 

,-. ■ Ao-w . t J . A 11 l jA l ^j- 0 oUL L Jxj JjjjjSU 4 . ■ - ~»- ^jjJ I ^Ij^l oj^ 

Reinerl ,3c.) *j« All i y^ oltlu 1 jju - Ll^jjJj _ jliiJ Iq~>...I —- 

.(\<m 

JiIjjL* J*ai) AojjjII 

.XL _ ji AjlI I [J-u^l-aa o'" '.3 " ’ ’^ ‘ "Co^sLij «J q i*yil oLiLuJI j 

iA*J (,5^11 JxijVl is Ij^il oli^jia o,r>~> jjSl ijljjual £ lii! J^V % I o~i A'J I 

6A4 ilUjj i jl Jl Jj j -j I _ ^Jj Loa« _ t ^e>^»~i..i'ij .kTilijllI kt j»-4l 

:J u<-»L=».t I 



_ l o HjjJU I 


: (JsUyi. N 

ij^jJI ^JaLaia]! CiV^txuj uiL u^ l {ja IjJt (^ ^V N^ jj» ^1 ^ Gentile 

I., esculentum ^«jll« «<j,..».l.»> IjkjISl L. pimpinellifolium ijl .iujill 

^_it jlill IjfJ ^1 fJaLtloJI v-illLdlj oV^Li-u jjS) Cu(5kJ j)jjjSU GxuLuA Ig-Ltl 

. VFN8 J , P.1.309915 j , P.1.304234 j ,P.1.247089 j .P.1.203229 

1 1 ) • * C x Jut^ j»JoL*JeJI (j«» NT iojlia ^N^VT) ujd^Ij Reinert 1 < * l l 

oGLii 1 o 1 iqjju 1 '*'*«*». <jf . *■ Qjj 4c. L-u 6dl (pphm) 1 * 

Roma <imL.»a. ) jj£l c«1£j 4i* } ^ <JI (jlfk fLJLI jlill 

j ,VF 145B ^ (jlill <> U-I2i c^'l) <-j- .I ■ l*_liij .Red Cherry j VF 

<?jjLa2i]l . «1*» -.VI ^ja ir j•'■y jvJaGkUl i jA Gy.... NT* • o ji'^ I ellj£ .Heinz 1439 
j , P.1.285663 j . P.1.247136 j . P.1.109835 . ^ jlill UjlSi Ji j*uij 

.Heniz 1439 j .New Yorker j . P.1.303792 

■.jLaJI . T 

jjJc jGaJI oV>Lx«j .—a 11. <-> I jjjj oUiLia-l 

jjj^xfj Bressan J ■ -•*jj . ^ » aJ I * Ij^J I ojjjlSJ I jj.n^l ^li 1 j-» _ Iji . n. _ <oJL*J I 

.Chipper ^j-l...^11 uLL^lIj National Picking^jlSlI t tw»lI ^ _ (N\AN) 

I )j11.*>I jjJLj jlii ii_jillI Ji-u ^Jc. Sjuill (jl ^lj 

: u^uii. r 

■ f'i <‘n V I jtil l j U^j I oVylmj. a 1 *i ii ^jjli ZjpijSL <j£1 h olfolai.1 jky*-‘ 

. (*i \}\ l I Lylil (J^oUll oV^Lutj ■ «l *■. i i^ya JjJt |ui . Jlail Jjjm 

[ ft q ifl jljjj 1 d .j ftV 1 jjYj-lo Wjj Salisbury j .Beltsville ^V» .d <jii^JI ._a ^ Jail 

<j| <^jdl .jlill iajLLs Cul^ 1^*L« a_jajS IjLu^ot j! X^-JJ - Sj-i^V jlill jjSjj 

- jLliL jui JiB .. Jlj ^oj .L^ualftll jijjjVl iajlil ixijjJI ^Jc j-jlil 



oljUil I 1 jji I u* II I ljm L-jV I 


Lewis &. (£j L^aII grl^J LajLSSJ Jjj I dlfc LJjj-^yi o^Lu* 

,(\*\AN Christiansen 

(J^Ull 2>« il^Lwjj v_fiL lj^o( i \ • ( \ ^ ^ * ^ ulAj^U Mersie +.^ I 

Ia-v-^ , , *\ a^j i« x^-vl I U>uoUJI 0J L lj -Ajf ■ ** i-v ja Jl «-. IjSla v-jQjjJa i 

\ V jjl ^ill I ^Liij Ij-olij <(j\IcLuj 5jJL 2jj±^ 

d ii i.l i j.^- 1 I 4 d lf XV ^ 4 4 11.1 i ■ i ~w .**i_i 1^ TV * ^ / j ltil 4 11 ■ I ■ ui ^ if. i** i_i 1^ t ^ \ a 1 ■ s* 

Heck jLc, Jj J-jLLg jfjjjl jj5 4_uul^j 

Dwarf Hor- j «BBL - 274 > J&‘\ LK BBL - 254 j ,BBL - 290 J\ CxX^b 

oIJ h^j 2 -U La j till 4^L ^^2-ki Uj^y I *^^j ,,-v 2 >I ^jLIjJI oj^Ij -licullural 

♦ jUJI 5 jLF) £-0 ■ °Q~ LajLLt I *U3jl5^ ^ tl** 0 *^LaJI 

Blue Lake j <Spurl : Lo-a) J)liD Q’UajI * 2* q 1 m Ti Luljj 4 _ljuIjJ 

2;( (French's Horticultural j <Black Turtle Soup :L-a) 2 aaL-oj (Stringless 

11 J diLi-aV I jj 1 lA ^- 1 La^ • 2A^ D - 0 I ^ j fl "k 6 Jj L*j 4 L ^a jUlII 4_u-u LuajJ I 

s—fi Ll-oV f Luc. / X C jl JAaj - Lfijp ( 2)-° *Ca. LJ. I 6 I Jwic. lg~Lfl jLii I 

4_uj ( i.tL Ckl I 1 9 Ll-oV I Jjju i A LU IJ Li] I4 jJU v_^ic La j^U Jfrl»,) j A*^ r 4 -aju I I 

.(N'W^ Reinerl Jt) 

^Jbj icujj^J i j ki 11^ I L 2^ I^J I cLj-t J * 4ji^» U^yi { jA 

. (\ Bressan 2^) 

: J JI - i 

4_4jujiyi L^liJ I % I ( JjL-u J^Ij 2A^ ^ ^ > t ^Jju^JI lXSjJ^ ^ 5-ajLi-6 2>l J 

oLLJI i Aj <4j L^ isi^Aj - LuLiij . jijiiJI jMc.J ^Jl La^ t^liU 4 M l L..-v 

,(\<W\ Heggestad & Heck 2>^) dll j p 1^. 2>° 



*■ I J I >1 4_L4^kI I 


dlj£ ^Lu J A1 J ilr^ Lff* CujJ^ll J j . I -u ^v 1 ^j-iLi jlL iajlia I La£ 

.^AN Bressan 

1 iijixJ 1 djjJ I - o 

i 6 j_A ^j| CfLiJJ *uJjJ^ U ijjiuJI 6jjJI oV^Lui oLfl^Li^l o*-^j 

.11_fi ij jJq ■"i'v * Lujp. S j_iL oj <‘G_jLi 

<juo£ <ju^ ^*t q j , V I *>*k \ I . £jlll ^-ic. Ojj^ I I - ( Cj-> 1 jjl I oL-uljJl ^ouajj - N 

, Luu L-u I ^_fli,i,^a I jjjU Cj IJ '~*L »■%. 1^ ifl jA~y,u 

< { \ \ VN Reinert Ljj^ 5 _uL-uj <.i^S Luj~t uJ I i ojL> - V 

j**> >UiU 

^JJhQ »J , I A CJJI </> l 6 _Ll j£- oLSjAJ ^JLjlI I ^ U-l 1 Q ^ ^_fi <j jl] I £jjLj 

<*jujL I cj IjjSjIII i L$j£aj i flil^I *L^jj Lu&Vj| :t>.ii^.L cjLjJAI 6 j la j-qLi oLlII 

^j-o oLjll I cltj ^ta( i n ! ^_fl I o< jji | CjLLu r Lj j Lw&lj^lj <4 jj^1I CjLjIo ^j-a LiXcuj 

.. I jjJ f Ijjjl^ Jj I oLSj-o j - Lfr ialqI lUU _ I4L^Jc. SjAfl j!l£ l jl 

. CjL UI ilitj ‘*^(]“ ' ■■' Jti 1 •Lie. I1 CjL Ij >~*J I jj L_t*jV I LaJJaj 

* 

- Cj-j15» <A L^j CjLlJ I jjja CjUUIaI Lfl . .<_sjoll CjLjLj j-q <_i f JjxJ Ijiaj ^j^Jj 

4 LitzaJ I Cj I JjJ-o J Cj L LuJ I 4_ujj J (^k-Q ell j ^j-o ^ \ n i «i >j . 6 Jj..l-k n - cJ I j Loj 
(J La-o jji Cj I j I^jV I jkJt I i v 1*1 . u LSJI I lLA ja j«nf LJ I I 4 J JjIj 

;<_J LI I la L&ll I I I Cj Ljlo i±Ajll I 

0-a ^jjilL iuaLJI (Agrostis termis) bent grass oLUi jM-V j^j^ ^ 

< cLjj Ij * J £jJ I j < ^ i l I j-^3 Lx. Jj-a 4_J IjlI I Cj I ^ A > jj^ J Cu LI I ■ 

JS J a^- j K jjj . LIL <J o A "kl I £ U-JI <_JLc. cjIjjSjIj <jjll I jjjJj I Ij 



o Li Lull tf ll u ntil ( uLaV I — 


<JaxaJLI CiJaiU Jjx ku^tlL 4 nil I itjli (fjll j ■ ** i»H ^Jc. Lf-ia ijiuC 

J£xJ I j ■-*>'« I 4 Lmj 11 jjl iti.«J I kill j (j-o u iVi.i.ij jj .SjjiuijJI oLjLu Lf/ia c.i* 

I a^l <_JL*JI cjljjijlJI J»->■ ■ t jic. SjjUJI jjltiiaJi ojxaj <_.^~k Ullj^llj 

kjjj ..Au11 blS tjja <JL CiljjSjj JaJjj ^1 IxaJj kill j JljS ji.VI jirt'n If l| Lt’ij 

,( \ ^Y Devine <jc.) Lfia q«.v^ Jiolia 

1 jki-uoJ I kjj^_=J I feluaj jl <^.LtH JaLuu JaAj) ijjll I £j_ Y 

!> m u~lll < j«ljcl ji^Jd ^1 ^juUkjll C. *Lju-kl I ii>ill Ciloull JLoJUauI Jal^iVI ji 

IjKs ■ jl^iaasVIj A-JI j-ailI a«iA .CjLiLill ijic- j. <* > *> » ! I Ij^u 

. jtjjVl ,jJt black specks Lij ..k_uj£JI 

<Lulll ljLI (julaJI <ulljjl oljjS_>jJI JaVil k_uj£JI ^yn liika A1 
kJuukoll Jjl i^kj .. (wLaUuJI <11*1x 1 jll > n • i ♦ T 'j£j* ijjLLs < jiJ T, • _ \, o) 
uilualL <jjlLa ^aitll J* <ull*JI V Wisconsin All Seasons 

(j-« jjJcl oljjSjii [jlc- H-j j.AA l I <j|j-ij kjjjj .Globe King kjuLu*aJI 

,(\^AV Rousos & Harrison) ^UjJI 

ofjj&j* J«•*■*» l jJc. Sjjli L^L*. oV^Lku k-.lA.TJ !ji <^....VI £jlj^ ,-.j 'A.~...I - X 

’■ (jJj la till j <£ui kJ -»J .{SjAlall Jrfl^fclL £jP>ll <ial*-a Jaj) Jkuallftjl jjAjlj ^j-a <xIU. 

j- <JL«JI olj^jjil Lajlia Petunia hvbrida L^jjju L^LA. c.VbLu -..A'.'. l _ \ 

{ ji Cojlil I Jj £ ijc. iajlill oViLJI > tii~iA~ |>j La^ 1 1^ la CituLj jju-aj ni ^jSU 

.<jjiJLI <lutl kj-a 3 ^ 3 ^ ^ irtl.rtlaI 

C kj-a <oll& oljjijj kja*ki ^Jc SjjLi ( i_u (j^Lk oV^Lu. Cutklil _ l_i 

I 4 il a*k j ^jlJI J^IjjkJI oljjSjj kji.fl 1 kJns 11 fkl 4 in O ^iftl ^LiJI oGUI Jjilj 'kj-l *J (j 

. UUJI oVblku 


YA“\- 



_ < 1 J I o 1 ^>L» JilVJ I 


( i j^l '^j“ 1 A_J lx. O 6jjli j^j l li}la. CjV^Llu O i"* n I - —^ 

, 4 I A , ~ I 1 |_1 I ^ I /\ j t A I 


^ <JU oljjS jj J-ASkH Lr lt 5jjli Agrostis stolonifera L^La. o^Jul _ j 

Li^UJ I cjV*> ii ii j;151 .ij *"*- I ( j-lc ij lIa! f > l$J l^-La otLu L^_J ijj cL^I I 


LJLl. ^1 <jl£j <6 ^jSjj 6 jLj J a- hi j ^ill It vlroj 

Stavarek & Rains <3^) ^4 Aa Ojxaj I otiUllij <.Lv?hTi ^l]l L^LaJi 

.(mi 


rc-La^u ^Jc. Luu Strontium ^jjj^_u_uI £_Jull I I^j _ 1 

i dll J wUu ij*^ J * oIjLxaJI 4 * aIj I I CjV L=*. AJU - jiail p Lg £-0 - ^>ojV I 

jxUaxJI QjU i^.t tA _ I4J mil I (j Lu*iVl ^J| ^-1 < 4 -l£. I j^J I oljfj i-hll I ^51 - jjLcujV I 

^ I^jV I 'j £0 &aJ Ij I Ij-A l^j ^ujj _Lfij . ■ i 11 il t£J I (J-Lo 

. L4-1A ^ .* * *1 1 jm tfJ 1 ^wLo ^JLli^VI ijO 4 _uIjjj I oJajj <c5 >i.V! 

I JjjaAiJ I o I jj I (j jjfatt l I ojj^. I I a u UaI I o Luj Ij j .-itiAj I 

, ^ \ ^VY Epslein otlLjJI I j i /i'x ^£ljj ^ ^ 5 >^Tt 









cJL ^jiuLuutJl oLjla *■ ifiAa £y 0 - <j i JJ 6 jlJaVI »*u 

^LljjjVI ^Jl iJJj ^ahjjj < jlAaJ I <jloL^j <oLa)l fjiJ* ? ^ A ^ l>* lk * 4 »fl 

: <JLJI 

V ^aJ I 4_i£, I^J I iJ-U^LJ. I Li I l^u.ji LiJ ^ii-i Lm% Cj IJOAa £* LuJ 4 I ^y» ^u_J _ N 

Jo-aLi pi/il dad^ J.ii-a ^1 £ Li I I ^J-i.i^aL^a ^ hi a Jaa f^uulj (jLlaj ^Jc £jjj 

#i_.uiLj ^ jjLi.gJ <U_IJ.i.oTl ^\i I|J J £-MJ I J JjLLj ^Jc. <JLul1xjuI > .Jlf\AJ <^jJ ^J I L-iJlilll 

. 4j^A*-c 4 lLbj 6jll (J^A j a ia< ill I JU.I ^_yj jfjj-U-ulj 

<^-5 Lj_t-«aI Li| Jjjli .,£_aai Ij JjLLai ^Jc. £ j^y ^aJ I Ajli^J I J L»-l I <J l^. ^A ^^a^j - X 

O 1J kLa jrLil <Jj l r^-fl ^yo JpiAaI S^J^all jiu 1t u"kj I Q1J k La J a^Ti l|‘^ 6 

£ Lil tj J^-k ^4 /0 . \ ^Jc. - <jLa.V ^ L^klf -I ^jA - J-iJjj V v * *fc t rf-» 11 JaLiaj-ujI t ft.il 

i-ftJKaj <4. ii k l l I CjLmJjJj ^4 i la«s.1 I ^ ijliirkV I n 1 1»\ ,^aJ I d-Lil I 

. £ LiV I ^ ito.o 4-ali I 

LLUlJ uj^ > Jjj ^ i — 4 a A, i A Cali _ ■-■ I. Lt >11 £- Lj I ol^jaii - V 

(j t O I Lilia (fl I - ^li_k I itk"kl I o I Ja-La n n ^aj I I d Lu-taV I 

6JL-A Jj-a L^Laj-o SjLj dJ^j - 6j ( < Af I eaLiitVl ^jmj I j ^wia J t n 4J (jLfl 4JJ^J 



-J I JlLl o A-o JLoaILuu^U 4 1-v . it l I x. \ >-vM ^y. > 1.x.-vl I L-il,i t-Lfl jjc. 45 _ i 

. Lj.ii u - l^lo 4Hi I - 5 JjJjJ I J J JcV 1 Luj 1 * ^ Iji^J I 

J*ao] 4>iI1 jjC' uloJI Uli w-jA-j j>»V1 

O-kl - Ltt J ^i-rt- 1 . n ^yi ,Uu J ft-A <-Uj3 <J\ *a-> JJ - 4-*l 

I^jLaajjL^JI i-JUl 

I yt JAC ^jflV 41 lc Jlfl < i.r>Lit ^ jJ ( Jj_kl I j IHl I .. ^ 

, 4 jLHi I AjIcjh^-I ‘J>* aJJ 

ji 4a Li.~>~i i i > I jl ^ ^ 1 J Lo-Xlt „^U J_i_lL I y 111 I Aj^yJ 1 l <il^,^Lo _ X 

i_l4J I 5 lc 1 jus (J _Ic ^>o^J Jj < I 0^4 J_Lil I (_£j I olc^»J I y, * ahA. > 

_ V aja=JI k a 1 4.^11 JLaaIuj^U <j^ulill <c^JI ^] •* ^ ■ J)3 (_gjLlTtjVI 

.lul I JJ J £ 111 I A*-J V I » I * l^r 

^j^AJJ a JL>1 J I J_lA .ii i aII - Lu I j ^ I i£ Ao a lc i j* _ V 

djL-lJ I _■! itif VI ^ I jj i <u_J Lc y. a ixaI.1 ^La^j jjS I J j .a-v 1 I LojYtj iJojUJI ^_1c 

JLcl4au^U LuAilla J_uil J» 4 - .\Vu~l _ uj 1 in 11 I (_£wLa ^jlfl .. <jua jlu ^aJ I 

4ljAj - < LX liLt.J . „U> A II 4 ii J tiLaJl j-ijuil t Jj j^j Laa J5( Jj^-> - (J JaClzJ I 

-J L fl~11 jAt.1 p l^zJ <fl 1 JJj \ I 4 tlU’it JAj 4 <juo J ft i*i ^ll I i y> 1 aU f yi I 

•Jj^l 

<_i—ijLilI pLVI jLilk( I^JI t ( 4 _aLud i ^Jj) ^ * >q" p I_>^J - 1 

4j jJ I g^o Lj_i p jJ 

Cjlj-iJIj 4<lkJl jl ^jL-ajVI ^jlc, jy^i I SjjAki. Jjii jlJ! Cj 1J U11 jLUl ■ ■ ^_ 0 
jjS I o Li i J I 6 jla Jj! ^jV lyj 1 axImj I VLk5| u Hj V 


J Cj 1 I ^ 1 * ^ ^"v tl 4 1 J I 


A A jj ^iJ I <!luJ I <_11 AA sHj ljUj.1 tl I - Liii.1 JI < l^Uo J^r*Q I La^jAC. Ji^J-icJ ‘ J L jLi^kl < j£. 

<Lu^jJ I ^_aIj_J ^JLaUcJI p U J | J-Q L*J I IJlA I J I • <JLa J ^ i jl L^olj Vu.iJ 

. I *■■ 4*U^>I I li Cj I^Uuj j-L-o f . JJ ^U I 


£_A jJiGjI ^yJc. fcjdillj ipliJI ^Jc. SjJjJ Ij t Wi LlU I SjLiil I jj I L_flj^xll ^_ya . ^ 
oV^Lj-u ‘4-jj-IaA^ CjI J mill <-4jliLU pLi^Uft] I CjV^L_u JJil jjjii <Li >~kl1 iwjjjJoJ I 

,^-lc. s> jjUII oliVlj C' I M‘ llfl i 4 1 J ‘ ‘ ^ ^ I df I J > LA 11 Ojjiil f ■**' l^j ‘ ^-vi 1 

dli) * Stabilizing Selection <±uiil SjjbLli) < L^J obLUl 4ujjlia ^jS 

3j^-» 3 I <vl I 3-^ •. I jJj . oLul^J I dlt 3-* 4 jJ L*J I o^^LlaJ L <jjLiLa dJ jj N \ jj.q-k 
L_fljjia £-a ‘C-a^ l^i Ij k_fl I 3^ I ^llj 1 i.i.i."^ 11 OI J.ii.fl ^r>~^ u ^-aJ 1 O LjLla] I oV^Li-u 

4 n 1 1 n O I^-ljLj jaaJLI J a-yj ^jC. <J ^ -ia.iJl I ^ U Jjj^j jjdj J4 jjL*JI ^7 LijV I 

• plL.^ jl Jj4^fc-kJ> I Ijlc. 

<AgQ LfJ Qwi%j ^ l \ qU 5SU 1 I oLfla^Ji 6<iljj jLilcV I Ijjfc J 

I <jJj^ I j-^-11 (j II ^Lu-^V (S^.uu.11 L*JI oI dlt 30IjiV I (Jat> t 

■ oIjSljUU 4_ajli-a OJ3*J 

LuitaJ I o J jijja <x^Vd I Lu^V I ^Jj i ,jj^j 3 ^ ^ ^ '-‘7^' 3Uj 

^ dj ? ■ 1 1 3v° S^jaaaII ^^k.V 1 .—a Li^AaSU <J!iLa-a La J j ■ » 

.(N^AY Machado 3c.) <£.1 j3JI ^ 

(jXjLua!) dl lii * J aajJ ^jia 

!>lj Lk^ l$J O Li LlU I Ja.% > ^ A J I. %11 ^ I, \_i t rt ^JUfl 4 jLajJo Cj 1 111 i^ J 1 * J Lj 
j^oVl t>±A op - <—aLaJI j^-* - O^ij Iki ^ Q . Ii ~i .i, t i,t I jkLajjl 

I tOLj j i l 1 JaA J n^k 11 ^U I o Li LlU I ■ ' I "W iflli I ^LlLoC I j i^v s \-Lfl" V 

■ ■ P>>J ^ ub^=a I LyJt kk- Jl£ Vj <^1^11 7 > ">■ *» I 1 L>~ 3 /v^wll j < ? a , ^. 



CtLjLJI 


Jl r l .<1 oUIl ^<a Lola I ^ J£ tJi <*-“» uj^ r* ^ 

jl lull J |->. I <X-yj-u jjJJ ^1 i<i JllLiill <^U|| I 11*4 ^J£ ^Jl ^1 iCjLuJJ <lliaal I t» li*» 
£jljaj iajj I jl I 4 I I|||'||H CjLuIjJ bdJj |ja ^ iVl I hjj , jell ...olaall jAlj - Lullaa5» - 6jaAa 

• I V ~n .nl1 L jU. <jj£a ^ I <^-uuV I 

Ijaaia ,jV !<aa,J j i H a jl Hj^jjaiU Cjllu->| J a-tall <Luo JaJj ^ajl I Jala V eiUjJk 
^■aitill Jaa Cillirt !_yi lai ^yt j iV^ i J| ■ ■■ Ij r( je*ll lja> L-eiU Ij Jjj^a CjLHI ^Ic. Jaall 

.jell ...olj._i*Mill <ila$j^aJaauli 

: |a flj la (jluLlaJI oljaaa J«aj| ^_uA~il 1 jjJa ^Jkl (jaJ 

I ^ mI'iII _ \ 

. Jiiil ult Jo O'k'j _ I j mj ^a <olalaill <ja Sjaj£a jlj£.| y llaJ I ^aaial I |vjj 

6 jjk j 1 . 4 it 11 11 o la lull )_j->Ti i ***■ «-«■ ‘4 . ..I . ..il | LjUI aaa^ Jai ^Jl jll JajLli 

;^Jj L» I) ijlj < Lfralj^ i aj <AjjJoJ f 

jajl mih (jJ oTt <taai i_iLjjjV jl if Ij^JI CjIjLu utoii Jaall J-ijjJ jjn'il%~ ^JC. _ I 

iO la lull jai 6ji olWaAl jja illlj ^Jc i-ujjj laj f|Jj~>JI <jja (jn‘il^"i yjc. _ o 

. Ja i l I J a-k > ^Jc O la Lull 6j ji (ill j jaalaj 

Lxu <L Jia j^JJ <aa.LaJlj 1 JaaiI jja ..11 JaS^all 4aictj jj <ajall Jaljall juta - _=e 

. 6 Ja I < .1 I 4aaaalI ■ a^lxll 

C^liVI tiaji Sjlaj jjJI ill jaVI fjjjall ^^Aju CiUil >Ali Jl I _ J 

, Jaail jljaAl 

jl Cj la Lull jja ellaia <ajla-a. y juu !olaall i _^JI Jaail Jj-luj ^Jt JLaaa.1 _ —b 

■ <1 6jjLa.ll (jLalaluaJ I 


— 



I I *i~h [ I 01 Jl^k * J I 


"4 iaa. 1 | .“■J t J J t *fl il ( _ X 

jjJo _ (oL^L-all) A 1 11 C^-ljJI ^.4 - it.-vfl oI ' UA I ^yyj 

jAj jj . 1 ill i/i ftjoX*^ A^Lula CjCLlJ I <j-o j_u^ JJ£, jLlkf » 1 ‘n% fijjLJI 

.jj^JI «• ui^fl (jlS Cl Aj4 I ^j!Saj ^jll i_i■ i/lllI I CiLjiiilI 

iyA Aflh'x.ii pL/i.i.ft hi ^llI oV^L-*JI jl CiCLull ^yj jHaIIL <A4jjJ&JI bAJk ^ahi*1 
lj* q3^j <CjCCj 1I / ^ J^Ail fUjVI AjJ jjC o5j , J-lJLI J a-tk 

*- ^ N J-i Jaj J xAaj „ IjJj .oCLuJI {y* ^plt ^ lAflj ^jJI j-iSjlJ L ALLiJU I 
Jya CiCLuJI Ji Afl 1 > Au^jfl Ll-oLo I .. Ijjj . oC Cl) I {y* /^0 ^Jl 

.aLUJLI (jx <UAilll (3-u 

(jt ' ti ai _ SjjlJI jjJa _ juJLl JjuaJ oljLJI ^■ 1 ~i,..I 

^lil i Ij 111 I oVLaJI ui VI V II* j I VI t Loiij jllSkVl jjjJ I jljiai <J 1^~ »!•>■*. ..I 

■ ^*1 . il I j a ill Jj o 4 ji. to" a *l-*-j» ^ » J-nlLt <LU1I Lfi* 

^JC. . | - > J <jU . .^LjJI j-ail I yt Lajjj jjSl 4ln .y '..II. iLoUil I OJJ^.1 Ijjj 

JliLj 1 i~ J I J jjJal Lai ■ t fkj V, * jV i m Lfl >lr jidii V ^jJ I cjIjLjuJ I . ilaJjl ^Jc. J Lollc-V I 

-dlj O* ^ "(SL^ J^U*^ jXl-u ^,1 <j£<u j^l liliii ..<-jUJI J\ 

jjSl Cjjli ^III otLUl ^JA - a > jljuluiV Jjjil iruia.~^*i ^jll otil^iU u ‘iit c I^s>-j 

Faulkner <io A~. 

■4 -y . ■ ~'V | ^ I j‘y a |» i il*ilI _ T 

5 .jiLa U^La. v_>LkHjI jA . JlaJI <jjLuiaj . ^ - na~l l 1JJ4JI ( ‘i^j 

(Cell clone Mjl-a <lV->-u i«i~1 L*jl5il_j _ '■>! I J SjjLi _ 

. Lf ia < cLo(^ ^LLu J. 1. I ia I l U.I I j iO j 1 



oLilujf I I j » J I HI -fc*! II L-aV I 


^_fl ^lj]| ^--~l I LAjI . 'nil JjLfl <t» 11 laj ^LLVI Ijl ji-k I cJlJI JjJ Jj. ~ijj 

JjJjjjKJI Hj I ^JaLaJaJI Ll^La. ^jljj '\ J ^i . LAl ■ L^i ~fcJ I ^X. ] y A jAl < lL^JA 

■ ~i I ji^j'lI j i 1 ^ ■ Jj| simazine jj^LuuJIj diuron jjjj- 1 IjJI ^ oI jj^ju jililI 6jJdui 

I rt/ i a jjJJLull jja ,jlj laic. fJj jjjj JSl! Lf lc. <JjiaJ.I jJfc LiLaJI £jIJa jji SjJ$JU 

jjLu cL-o-uJ ^ LI -Ltl L^Li. ^jI Ja jjLi ,.d]j jjA I ^Jcj . ^juaJI clull <jJaJ«J 

LbLUl ^jl>* titG jja J5l napropamide juaLh ub jjja jja olj^jii 

.f I j. ~ j J 

. .jjlujl * n-J I ol Jjja J fttTi U^Lk CiV^Lui 1 $jJ Qiajjl jjJI oVlaJ I jjA JjJc. jju jJaj 
I j_o jja - .Lull J * *•■ ~~ _ <L£ CjIaLu Ifjj jj^A I jj] I <ULJI <CtaV I jjjj uu 

:U>l_iJI 

jjMj I Ml~.ll Jjj0 JjL I jjJt Sjjli A—uJ I jjA CiV^LuJ jjil jjjt jiol _ I 

I »sl <ial» nt vdlj • LoLaJI oUi »a ^jljA jJa ^JlI . i L-L*W 1i picloram ^1 
jja La. <uj U^LJ I Jj. .a i JluI J jJa ^ La jj^jll j_f Jill JjkJM Ja j It t> ■. i~il I 

Ja (jjijjlK Sj^lj <jl~. bLL cUj ^Jc. <_uji . jLi.I tin ^Jc. L^ifcl jj . '..I I 

jm ;<LIS oliLu />j^ ii ^ji^Jl^ll i ^ a. I i^ilj jiij a 1 1-. \ »...« ^ 1 j 

. A I jjlij JjjI I J i Oift ji Jj Luj Ja. I j Jj-a. jjit ^ ~ l^j | I jj I J il-v~l Li 

(Lotus c orniculatus'i bird’s - foot trefoil Jl^ill jjji otLu J>uiaJI ^SaI iJJjS 
JjlaJl]l j^Jolj i^ju^jJIS I jA Jj a IfjLLIil LiLi. CiV^Uu jjA Jojjll J «~^~I jjJe. 6 jjli 

, 4U....1 ?a.aI I .’Hi jj] 

fjillj f-laLaJJI jjjj jjX^I jj J > ^ 1 1 jjA otjLjj jjj CiIaLu 6Ji jjJt LauI 

* 

c/ll} Uu <jA - Paraquat olj£ljL (jiuLLaJI jjJL <ajUa - Lvcooersicon peruvianum ^jJI 

4iuJI jjl jPjljJI J jkll l ^AAijlj .jkbLUJI ^ <jaL Jjujj|£ ^jljA JjA <i-^Vin LjiLi 



,_ pljuj il 4. > ^ JI -- - -— 

Duncan & ^c. ) L^ji ioiaJLil Jjol^idl JJC. Jdaj i^jjlJLaJI tiK SJjLmj 

,(^A“\ Widholm 

bentazon jluIL Ij.Au Cm«j |»J JjsIJ jj 4-ijLa.l A-JJ otLii ijojjJU j»j _ <_I 

.Phenmedipham duIL jj*VI Ij ■ 
j*> aJ I» sj-4 jj- 6 S-i^lj JS Cui^j ■ ji AfkV I L^jj-L A latl-k n ■**dU JjlaLua 

(dull 4 a. ,J-- v~^ Sjilaji a tf-fc. jaj 4ln-i-k« ^_A u green islands djiA~ktl 

^Jl JJj jju f- I )~yaJ I s jjt L^U. Cklij dij . .uioll 4 ... I. i.-w 11 L^Lkll 

(jl ij-ujj (^ji.inl I JLkJ.1 Ja-kl c. SjjlS <1 oK oljLu L^Jla Jj*jJ <C-jja 

Green Island Tech-jkJ-uL <aj^UI sjla k-ijjGj *4 U■,,.i 4a.— ji.inlI ^| J .a* 

. nique 

ijJJ Jjjj I _ (jj j Li Ijll I J »-k~ 4 a .*-» Jiul I 0* J <J - |8~ .-.k iA.~... | _ _a. 

. L^lo 4 ilj.^t I £l^yi ^Jl _ (jtuUiaJI £ l_$j| Jjja JjJt ^jSjxij < lj A j'^jj' 1 ■ ■■ 

<xlj.ik3~k 11 ^ IjiV I j I > ati-k n JjjjL l_^jJ I Jjt'i j J1 m n ^jujj 

. l$j]l 4 a* aTI kilt (Jij Jjiaj jjjJI 

Ji-> D- 4 jSSl - (N _ \T) Jj ^^i 4 .jit I oVLkJI ■ .ll~~■ Vj 

!4x# I_u_ji]l I I I iUlaII J k-k~l 1 jjiuLkluaJI f\yi 4 lj.A^.11 ,-.l .l i~ ■ ,, Sl ill 

4i t i j i * i - >lI UiU. .uLj .41^.1,AiJ I oI>1 fua^UI J»a i ,jjjLIjUI iiu <Lk4> kjV 

. 4-a _i I . u L^l. lM i.i^L Loj-jj t^li.itWI D- 4 J-j-f j-4 - La La. jl X - 4-ajtill 

Gressel 0^) 14 ^ «"H 4Aj^iaJI &jjh I j ^ 11 i»I -*. L I ^ > * J> 4 j 

.(N ^At 

(J4ut&*l| CjljU14 Ajua AjIjj 

V_flAAfJ^I Lokllc wjlj-LuJJ ill i >1^ ji ,CltUl)l JaA^kJ oLuAll^J <J (JbJ ^o K 

0±f* '« DDT ^ Jl JLkJ. I^J-ahiLoa. ^ J _4> .nil tjoj oLiilikl 






iilt Jij (jSLaj jjjJ I I £ I Ijjhf ij oiJ^i ^ I £ Ijil : (N - N 'f) Jj^ 

. l^-J| I 



4jlHw>ail £jj 

3ISU1I 

v 

Amaranthus , i^I! ,•*. j_l «i1 i 

Amranthaceae 


Stellaria media 

Caryophyllaceaae 

0 JjU 1 j£uJ 1 

Atriolex patulla 

Chenopodiaceae 


ChenoDodium , ^Ul .**• 1 «ii l 


CijJo^JJI -fJttjill -^iU.mII jljJ 

Kochia sconaria 

Compositae 

Bidens tripartita 


Eri neron canadensis 



Senedo vu leans 

Crucifereae 

oUljSl 1 - oill 1. cyjl 1 cil 

Brassica campestris 


u-bUVl .oj^LiaJI 

Bromus tectorum 

Graminae 

ji*J| jaJif. 

Poa annua 


* l^>uJI 4 IooaI 1 

Polveonum . ^‘l-JI ,\L«i 

Polygonaceae 

. oL^jU' - fUJJI - a-ULUl 

Solanum nigrum 

Solanaceae 

jill 




jJJ Ljluu^l dlj <_iif Ij .Sjjli^j ?Inji*11 Juiil (Jfl-h"i jl I^Ia 

LflSJj LlajI <kimj JnVill <&i^ cu(£ iita fBarban ^LjUD l^lo^j jjjuUI l il\^1 

^iirfcll fjc. 6jjj 

(^uLJ \ £(jjVI jjj jjijc jLiLuaII oljim dlj jju 

: ^jL Co Lflo jSai 






Jdfc^rJ I 


JjU-o) Red Kafir j <Martin I ^i*i■ <1 Ja a' i Uu> ojl£ - N 

Propazine j_>j Lii-J1 JaJL (Pink Kafir j <Caprock ^ <Lm L « -aJ I 

. Ja lj J)A JjS I Lj_lS ibJjLui 

,aJjLl*(J 3 lr> \ iuJ ^ajJjuJI 2, 4 - D ^ imll Oylill oiiS . T 

_ Sjjll oV^Lla l ji O Ja^j Jjji] I _ (jjjljjVJ A Ja J ■ mJ I 4alaLl«»aI[ Culi - V 

^ ir* O^ 1 (ji 0"O 

.A^j 

ojjij .<a«S Sjjll ji diclofop - methyl (JLlLiaJI JasJ <A*o j'l (jail . t 

■ Z.\a >ajj - jUaill ^e. - Ljjjjjj 

■‘UX , yx • juj L^jjjjj <a.jj ojjij <jl2£ll lT* Uij IjjVI (Jaaj <jLhO Cul£ - o 

,< 1.Afl->.\n £jt2kJI !jM MCPA (jILgLtnJl Jala Jaaj tli/i tiujjj 4 a jj Ciji^ 

Machado <jc.) SjjLu^j * K.* 1 ■■.' ^ , V'iu ljll Ja - aj <Aaa ojI^ - A 

.(WAV 

(jLSLlaJt CjIxlxa AAaa Ajijuia 

: ( jJLi (a l (|'hi toIjL un &J£ J^a (jajLJuaII otjuxl Ja%ill tiifl jit 11 

JS ^Jc UjaJL I jjjj iU f J-LlL Lj j i[ 1 l ^oJ t dit ^ja 4Jlljla o Iajj 9 >jJ Li^La) f ^ Lu j &j5S - \ 
L^auaI (jAj tolilil ui 4 it ixlall 4jjUoj e IjV L^Ia t ja. ^JLjj < L^aa 4rL~i.it, I 4 ja£]I 

.Glyphosate ■ *-Hi JJjfl ll-^ll 1 .1 ^jj | I 

>XlaII JoLajjI £ja JJjLi ' til 1 jjGj Jli l dlt ^j-6 iuia a qL1.u jjJ ^jA oljila - X 

I pi J 111 oil iajlill oVL*. 1 ftl 1 Lj-j 



ciljiiii I Ijjl I j j H I jwLiV I —“ 


dull .LLujI iy> JUj i JLuIL jjLu lJ Hl\ tilt ^y> < ij* n jj CiljiJo klijda. - T 

•■-.I i ../.II CojLill a Via. Initial < l$J 
glyphosate asulam 

atrazine sulfonylurea 

chlorsulfuron 

<> (detoxification genes) dull <jmu * UJI IJ lc. Sjjli olua. JL _ V 

:^yi JSJ iajlill CiVia. J!La .<jjIJ jjl *■ ■■■ t'nII jjJoj OLull 

bilanafos broittoxynil 

phenoxyaclic acid 

glutathione -S- transferase System Jl £uJj jlki (J Jc ^jj .. jduall 11* 

Cildu-« Ja-kJ {J ic, ajjli . <uljjll ?m.tijll jjjJaj - 4jj Citjlu J 7 LuL ^l x u lui 
Mullineaux jje.) alachlor j^JSVVlj metolachlor <jL jJSVjjJ.lj < atrazine I 

titled* J*Vtl 4-yjUl 

JaualaJLI ^y> Jdc. ^ ^jVil Aral I Cil.Ujn Jaaj ^Jc Sjjill S jL)l ijii£ J_^-a cJdi 
-.^fL L AX Faulkner j < \*\AX Machado jjt) l|~ftJ jSai <4 jc.Ij^]1 


- 

Atrazine 

6jjJ 1 

- 

osj'j* 1 

ut&l 

- 

Propaz 


— 

Metribuzin 





JuImaJI Ctl JU** j4t‘J ttipl I 


- 

Simazine Lj*J 1 

Brassica naDus ^j'JI 

iylill Jii dij$j J^l v uirfi 

Triazine ojJIjI' jilt 


B. campestris ,*« 



j 1 1 . ■l-v.'iWl 

Amitrole 

Acrostis tenuis 

jjSlU uianVi 


A. stolonifera 

j ^ll 1 »_i IaLV 1 

jjj.ju.sn 

Ferstuca ruba 



F. anmdinacea 

jjSlil^LLUVI 

dxh*^ 1 

Ryegrass Bull)* 1 

jj£lLI t_il^*>W 1 

Paraquat oIjSIjUI 


y£il\ ■ .1^-lW | 

Glyhphosate ji.sU II 


o I^IUl £jj^J 

Diphenamide ^.ULlall 

fJ.UJI 

u LV>W 1 

oIjSIjLII 

Trifolium renens 

^jjjlll 

oIjSIjUI 

(Uill 

^jaijJl 

jjjjLIjill 


c*l IjiUJI ^1^] 




oijljljill 

vijfll 



>CkJjVl 1 



White Mustard 

j^ltt _fl ^’W f 

2,4-D 

Jljiil (jji 



Bird's - foot trefoil 


•jj"* cil.uwi c^jlil o^la. 1 ^Jc. I tj* ljj> _ j jli Lui . 

: I 1 . N 

Metribuzin jLjIuoJI iua Jaxi ^Jc SjJaII Jl ^SLqI 

.Tracy M j « Semmes I^aJI Jji Jl _ aiL« 1+ja 



I ! <jn L-jV I 


: WtUiH-'f 

j a< 1 1 f ‘jl ^‘ylI j^ya A^Lxaf. ^ja Paraquat o|j£ljLJ! ^ic. SjjJLlI olfl*> 

jii J\ IjjK J^aLJ j2 oIjSIjUI ■C Lolium perenne) Perenial Ryegrass 
j!^a|j ,oL lLa^J I jl^ij Jii i Uh^jhC'j t Lolium JI ^ua, jjui 1 t^A ^_s <jjitL a 

jJJ 1*5 1 a'J I 5 ilia ^lljl JUjaII JftVil I j tuil I fi-A j-lt jLaltVL 

jjVl illiil I (j-a <1^18-^10 oljjSjOJ 4 jfcljx jji Jj ^ - <1 1 . at laj < O IjS I j LJI ( J uta-i ^y> i_il 5 k 

. (jIjjJJ <.u.uiLuJ I SjJ aJI 6jLjj I <jjU i ^ IjjV I i_iU..XI f ji iijaj ^jJ I 

Superoxide dis- JaLiu y . »<■ I .A" ^_jja ^JJ Jai^ 4 iu> cuaj I jjj 

j 11 ■ ...^ a >xJ| ^ yJLi&ll < jAi*>il JaLuu a-i L'n mulase 

: ^LoJJi _ r 

OjJI £ !jiV I j ^I»LoUI ■ «lv»i jjc.A (\MA) Coyne& Burnside 

I^li La l.ia*jj < 2, 4 - D (j^jLii^II 11 ■ » ‘ LfrIn I 

. P. I. .190858 j. P. I.. 129131 :yk ja ill ^ ^ja oViLJI J&\ oil* - 1 

lj ■ * * jjj a.»j — qa J£ 2 L> _ LtjAi qV^LiJl aaA oj( ximI P. 1 . .203229^ 

, niiall 

<1jjLjj 3JI (Roma < tlnil I ■ < * ■ H (J »-> i ^Jc. Sj ji I jlSl _ u 

* 

.<J <L»UaII 4 alu illiil VI 

* • - - f 

<Metribuzin ^j!LiI iiaJ I jal> 4 _ajLLI <Lu^jJI ■ ~ ^ ■ ■ ■ \ cu^ I 

SjiiVl <1 aIjlLI <j$Jj <oLu^ ^\j *<£■ I jjJ I U YU1 aUII 4 ,k"h.i ^jJI 

Phatak ^ls jij .^^-uLlL jjill ^Jl <_^oLik <^JoLaJcJL Sj-u£ Ijl^xol » LjLl^I . 

^I^jI Ajli*m f^y* <JbL-u \^A*\j <^JaLftLvlI Y^T & Jaworski 


Y. . - 


ol.ljta ^jjll 


^ ojl^ juJLI J^aJ ^e. Sjji LkjjSl <ji i Lvcopcrsicon L wiaJI 

j .<j~l j ■ \3 1 ■ cj IjjSjj ~*I^I UGA 1160 MT j <UG 113 MT * l-» d~lI 

«J L » I 1' Oilll I ^ (jL&A \,\Y ^j) <j ^ajl\ 

Fireball j .Vision f-UUUI IjljSj (^AX) ul>^b Machado u*J 

Hfur/j,.! , ,.-Jl LSIjj L-ljj UaU.L^I,,, Ij <^>J jfr AijllI Jua 

i^Aunl I I k_)Lju L^Jlc j^lLI J*-w~ c. 6jOaJI Jl c. l^Lo Valcul 41706 

CjI J 1 n 1 oLli^J ^jCu <6JjLou 4 Ltmi <LuO (v_ilaJI LfljJjjj ‘O IjjLjJ I J|jlc>j 

• /VT I /oA^aoj jLLil) CjjOA <<jJIc £ujjj 4-a*jJ 


.^uJoLLa_J I _ t 

. Metribuzin <»%! 1 jjil iunLm-ki 1 ^j| ^\^AV^ Dc Jong 

<j_a_A | LI I I iij . ITl£ j-a^l I ^ lif I t rule Ij j >v 1 ^ >fl ^v^”* i _ <_u Lil I J^-LJ | 

,<jjjl^ll oluiljoll ^ Marker gene ^Jjui u^aJI 1 ■ * -< 'A~ . ..I 

: JiliJI _ o 

oil u^i l Jxj bentazon ll 1 > if.-^ll i ua J * ■»•« ^ h £joi]| ^. 1 . 1 j ^ i j aj". i 

Bohemian, il . nl I ^jk axJLI JxaJ ^jJt SjailI ^y> JU. ^j~ — ■ oi ,jl£j JiliJI 

* / 

(JjiJI ‘ £■ chinense £jjII £jxj <ii ^Lul ^^ie. » iina ^jjl .Chili 

x-il^a ^ jl*JLI JaaJ ^jle. 5 j ail I ^ JjL&x ■ LiuSI ^ .C. annuum 

,P. I.. 246123 j . P. I. 163187 j , P. 1.. 127445 :^k Icftlu, ^ .Sant aka JiJill 

OjLu Jjklj (joa. jfiVl uiiuall iUjlio <jjjlj)l oLuiljjll Oa-^j] o5j 

Fery & Harri-) Bentazon tolerance JaaJ <L^> ^1 ?...■'. fBzt ^1— 1 

Wolff) SjL^aJU oljoaJI jja.j^_o .{N^.son 


r.s 



——■—^^— oLiLlJi ja(j(jj 4*«i i i Ui i- 

oV^Luj i t j-fi Chloramben ^jSuI.*.o a 1 i joxa J i ^ic. oiwu^l 

jU ~JI (j-o jjjjliUij ^ - ,.utall <^jliil oliaa» jjl (N ^VY) ,~i^> L] t Miller . jLiJI 

,CjUi>!I JJc _yjij 4 JLijJoj i Lfra/iI jjill a-uSl I <Li >lal l*_u !ol‘ii^ 0 . N t jja - 
j () l-ij iJjjil J n ‘ ijlc tall SjLtui 5 -q iLuLul LiUaij oLiaJI iJcLftj (jl^j 
iZUj Jjyj * m JI ( jj i aI*!^ i Jhull yj i ^jC. <J>uJU Ci I n^J I ^jl I % i(j 
jij , Ll-o Ift^o-^o'i jlc ^ydaJI JiLi Jljjul j^Jbj 'ji <iaoJI iujjj <a.jJ 

U* jfa-ill jLLUl ,,SX _ *,^ J>a jUaill tiiJjjiJI Cl»,jIj3 

..,Av..,n 

iJ lc i joill jLiJI StaLu. VoT (^A^) Staub & Crubaugh fui ..<Jt <LJjj 

. I n ^11 ^1 I IjbjjC jjSbl Culffc 4 \ A Cj^^Luj £juU u I I t Jllil gjriflj 

I _ V 


liia] 1 jU4 J a a 1 c La^xuil^J _ ^\AAN^ Adenniji & Coyne (Jaaa^j 
al j l nf I jiLtu ca.ij o±*- L$-* ^~ k '“ iajlill <4 .<ill ^jl ( ^_Ij _ Trifluralin ,'^JI >Ui vi 

■ 1 - T jA Jjjj Jojjj oaaJI li» J*j tjij iT jtjll 


Brassica campestris^ jill Culj *"■*■?■ ~ ^ Triazine jjJ) J-»->*» <lu» .-.la’. 
O^ia-J Ji Sul I J-aaJ < 4 -ua Cul$j . La.LljjL>llj Cujil Cli) JS <t_*alj ^ill B. napUS jjJI 

<iaoil 6 04 ijjj . l jjjljjVL IjjjS <ILL*js ciuii SjoJI ^yi jLa. ^ . B. campestris ^ _ 

A^f-J u* v 1 ^^ 1 C?° er*^ 1 'V^ §• na P us -“J 

. (N “N AY (j Gressel IjllI 


41 a*\ 1 ^ \i j ,B. napus i_£Lu^l j^jLoj_laJI J^-v i c■ 1^~-»• I o*irwj L&£ 

Qj 1 ^ Jiii f Ij^J ft'v* CjV^-uJI J& I /jilj t Q Lo »ajj I Ja*v i oLua> Lg_id i 

<Li-o^^Lt y\i a u oiu\ Ja-w « I Triumph j iTrilon i_jLu*aV \ <Liaxi1 } 

^jk O fjjij | I ^jjfln/^11 <jr * .1 ill I J <-u-oLk . J A%*il I <fli^l 

4 llftfr ^jS jjjj j>_i j JjjjjLl_)liI _ 11 »'tU _ lf_, ^1 - Ij.a^ -,I tr..,.* 4,11 ii.i.f i 

,^‘,j.AlI cLuJI 

|_>QI fl~v >I _ ljjj£ - tjjjl.ajii.i J I J n ~k n ^jJI t_i(j,jaV I <tljj j-iili Vj 

. e LlJ I j-l*-o jrtt l c lj . A-.1 | Ij.Im.^LJ I 4 n*tf.l O .1 La_ij 

,ji tjjjlaji.JI ^ SjjjS oGyCLLl (\^T) McGuire & Thurling aij 

J a- t i a^ui ola oV^Lj. ._, ",,I j*VAij .B. eamoeslris tj •& ■ ~ ,ahi \j>,*.r 

■ Jjjajl <UajiGjjajjJI iajLill Jaaj ^^lll B. CaiTincSlris jjLit jjt ^j.jl /■ ■. ..M 


5 - amino - 4 chloro - 2 - phenyl - 3 (2H) -:jjkj) Pyrazon ojjl^u >»■* J*.'.... 
jjS^laJI £-a ja2L <j£Jj < jjjII lift cjijlijJI ^laTi .ajllil jaJu Jjia. ^ { Pyridazione 
.N-glucosyl pyrazon :jjb !e^Llll jjc. jA.i ^Ij J j-.~..l ~lj-~1l ^‘t-JI « 
,ji V tjj Gaj^ ll lift ji p'WN) tjj>xlj Stephenson O Lu* f jj J O"^ l^J | tXflj 

ij I — ^Xul I j^a I > trf*> I 41 * ii i 4_i_u IjJ ^wlJ _ j 11 ' L£ . ,ti laII 4 i .. ( _l u_^, 4 i ] I it ^ lj* | 4 >*» l 

4j lj < L iiSjJ 4 II <-U Ul* tja oltLu \ • /Y3 - li JjJtaa fju J>a2iJI 

,<U I ,yifaJ] *iI l*CI | jj. ..-.ill Jajui tj-u ajjiLto -i',K 3ajl«|| 


:J^JI . 

l _ r lt ji J^aJI oV^Lji tjjj cAWlil p^Y-) Hiller & Weigle aa.j 

culSj <(CIPC: IjLjalkl) isopropyl N (3-chlorophenyl) carbamate 1 1 w.« 

.Iowa Yellow Globe J^aJI ^ J.^^~,l l ^ iajlia .-.V ^i. ..I I 


lJ J ^ mdl .-afcJ I ,^L-jV f 


(jijUiaJl djU-UJ (Ja^j] <LlijjJI 2JiJjl\ CUllVwnl 


Cl 1J n.n^Li I ^ LAj_LjG CjGGJ I i^IiJ LJGzJ 1 cJjO-U> JJJJ 

L y=^i G-^^ ^1 f I JAG jl i *Gj^J I ^^1 '■'^V I ^y=>j I jl f CjG jjj^j"i > ^ I jl <c < A~J I 

4,joi I ^ i _ I .t.-vl | Cj |. \ i ia > i o G (_u ^7 Gj I • ■ I G 1 l j) • I ... I ^ t-Mif-V I 

. l^j J^ijLi] Q 1 Jut \ 6 j-A dil-Li.] < x i XI ^jjjL-uVG ^LW I - <JJj 1^1 I 


^-o _ a Jji. Ij AajJj j & jln'k. ^Jc. jjjj -Li_il I (jl <J Uii I O I -UaI I 0 v 0 JI j£. I ^A Jjxjj 

^gJ-Ua ^yo J-A ■ ■ yGuaJ ■ < \ 1~J \ | ^A Lu-uIaajI IjjJ <_i a fi _ ^J-lJUq jG..Upa 

oUypVI Jj j <acelolaciale synthase Jjla ^ Oust j < Glean ^ALAJI 


. valinej < leucine^ < isoleuci ne :4 >i >t. \ l I 4_lLl&VI (^joGi^Vl ^ *« j 1 1 .> n t <j-oLkJI 

J^Lljl j ^Jc. Ja*J 1 Jjlfl . . ^Zul.iu^l I J-LLA l$_i* ^jJI <_|J_L^J1 I AjJLJ Ldjj^J 

oVLaJ I J^-OJ . till J JAJ ^ JAu 4jl A 1 _ 4wUjljJ I I jj-Uj _ J j-1t I I Jl^J ifljli-o CjGGj 

:^jJj La JUJ.I IJ-A JAj I 4 J* vIiJl^, ^jJ I 


Glypiiosate Ct_i i ijjAj^LaJ I _ ^ 

jOn ^ 'fumbleweed j <Roundup JjjAJ ^ ilUiJ I SjUl o-u^iu^LaJI jjlj 

1^_iLij I4J CiGUI i^y— > ^ 1 a ^ j* ■■ * aU ijL&j I & j Ll I 6 ■ ^ a j ■ >m ij ,cjG G d I j * ^ 

^jA 6jU! G j-A ^ y~\ . <i_Lfl k ll I 4 j^jJ I CiGI£ < G.1.*I f JJ J1A I <JLJ^-uJ t Gj_LJ 4 1^ tfl a 

jAj <5 - enol - pyruvylshikimaie - 3 - phnspliale (HPSP) Synlhase 

*UlyaVl ^AlaA.Vl JjIaj ^ Aj>J fShikimate pathway Jl ^ 

.e 1^ < I Cj I Xil^>GJ I ) jA - G-u (. 1. 1 _ <LGGJu i Gij^jV I 

G>-* G^A ilyGjj jjc ^la\ . . Cu„C jGGj <j-oJjlA CjV^L^-o <jljj j 
5 jjA cjG-A ^^ic. 4J f I I J-A Sjj li Petunia hybrida Gv^ t .l | 

dUj ^Gj .Ci y i n ^j^LaJI JjAj ^jA <ijxLe> djwLi.ij 6 j-uG j^ia \ JEPSP I ^j_o 
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Salmonella EPSP Jjj-oj ^ I Jj^- (_£>^l iljL^-o 

, ■ C\ 11 oLj Lu I ^ <aj I jj] I 11 ^ji=u - ^ iw.j fl I ivphimurimn 

.-'iw.^aiNl^.11 ^ya O J i <^_ill]l CjLjLuJI Cu15»j <j^aJlj <jk-la 1 a Ini Ij 

. j I ^ A Aw -v^v , j A £ vIIjJlL 

:(PPT Ijl isSir* I) Phosphinothricin J: j\ta...jail J _ Y 

fHerbiace j < R a s l a ^l_i 1 Oi^l I ^^ j-L Liil I * j LI I P P I JI ajlj 

. f t' . ^ 

jSj , Llj^VI Jj-laj ^ LoU Ijjj wixL ^aJI <(GS IjlnAiAl) glutamine >ynthase 
(J Jc !_$_!> I 0-^J f PPl JJ JaV» ^Jc- l$j L>a» juu..^j LyLk Jjr. <0^-°! 

LyLaJI ^-jjjVI LlA /j-o qL*! ^lUlj 0^ Cj^ ■’ I Jys a olxa£ 

^AAWaklen) ju11 » 4 juL uJI 

ljIxuaII 

I xufc j ( A, i 3i k iltl 1 j>-J Lu txl I J_j-o ^_fl Cj IJ > i ft 11 ^tj_iI 1 k J_o_^j 4i.p j- > i 

j ^jk tj Afk J I LajajJ , <1 iX A Cj IJ-LXO J I tJ-lA-C Jill lj_u£ ^jJ I Ltw-J I 

4 flj nl I 0Lfl t LlI) I £^il! A ii iit"iJ I 1 I ^4 i% > *t-»l I jyi I T| j J ji | <J i-hJ | 

6jj...ti.»J I 4 ifl i ^j_a 4 a <ifl LlI I cjLi£. KlJ |j f -1 o > II I (|*i ■ a v j, ^ l^"> A_uQJ I <J I ■>i | 

<—aLL-qI ^ a j_A JAfklll <i~cO 4 ul*jIjJ J_lAjj , J_ulL <aj!jJI iLbtll cJjjla 

^j-1] - iij lj^ll <j^idl^JI j_>ia4 _ A fl i rJ 1 Jij Lcujj i w hift 11 ^ ft~^> 4_J 

,io Lfl 1 4 11 ^ IjiV I 

; L j^Al .. I d ^ Ij- 1 ^ ^ll I ol j l ift 11 ^jiuLiiJiJ I i oV U. 
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oil.-^ Io -I 1 siduron jjJL Hnrdeum iubalum <k^o ji o».j - \ 

- A Jj li_u 

<■ diallate a td Avcna laljja J^ - . iL^> ollSj . X 

Amaranthusj , Senecio vulgaris : ( jx jjjjLiljjJI ^Jt Sjjli oV>L^ ojLIu^I . V 

Solanutn j ( Brassica campeslris j , Ambrosia arlemisiifolia j . Chenopodium j , spp. 
a 11 «11 (jiu LJlsJ I a j_A , J n -v. Li .. jjjj Li I jjJU <jJ j ■ I f oLLiJ! ^ , nigrum 

1 AX Machado * I ^ Hill reaction Jl ^ jjjj oil£ 
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